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(54) Terminal-to-terminal communication connection control method using IP transfer network 



(57) Both a connection server and a relay connec- 
tion server are installed in an IP transfer network; a func- 
tion similar to a line connection control of a subscriber 
exchanger is applied to a connection server; a function 
similar to a line connection control of a relay exchanger 
is applied to the relay connection server; and a terminal- 
to-terminal communication connection control method 
with using the IP transfer network is realized in such a 
manner that a telephone set and a terminal such as an 
IP terminal and a video terminal transmit/receive an in- 
itial address message, an address completion mes- 



sage, a call pass message, a response message, a re- 
lease message and a release completion message, 
which can be made in a 1 -to-1 correspondence relation- 
ship with line connection control messages of the com- 
mon line signal system. Furthermore, while an address 
administration table is set to a network node apparatus 
of an I P transfer network, means for registering address- 
es of the terminals into this address administration table 
is employed, so that an IP packet communication by a 
multicast manner can be realized with improving infor- 
mation security performance. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention is related to a terminal- 
to-terminal (inter-terminal) communication connection 
control method using an IP(lnternet Protocol) transfer 
network, which is applicable to an IP communication es- 
tablished between two terminal units such as an IP ter- 
minal, an IP telephone, and a voice/image apparatus 
(audio/visual apparatus), and also applicable to a 1:n 
type I P communication utilizing a multicast I P technique. 

2. Description of the Prior Art 

[0002] As a method capable of realizing various ter- 
minal-to-terminal communications such as mail trans- 
missions/receptions, telephone, and image communi- 
cations while an IP transfer network is utilized, Japa- 
nese Patent Application No.1 28956/1 999 (will be re- 
ferred to as a "prior patent application" hereinafter) has 
been filed by the Applicant. This prior patent application 
discloses the method of realizing "integrated IP transfer 
network" containing therein a plurality of IP transfer net- 
works having various characteristics, while separating 
these IP transfer networks. These IP transfer networks 
are known as an IP telephone network, an IP image net- 
work and IP electronic data general-purpose network. 
To realize the IP transfer network for uniting various 
sorts of terminal-to-terminal communications, contents 
disclosed by the above-explained prior patent applica- 
tion will now be briefly explained with reference to FIG. 
1. 

[0003] Inside integrated IP transfer network 901, a 
plurality of IP transfer networks having different charac- 
teristics such as the IP image network 902, the IP elec- 
tronic data general-purpose network 903, and the IP tel- 
ephone network 904 are virtually installed. While the ad- 
dress management tables are set inside the network 
node apparatus 905-X and the network node apparatus 
905- Y, which are provided at the input points to the in- 
tegrated IP transfer network 901 from the external unit 
for the integrated IP transfer network 901 , the address 
of the terminal unit is previously registered into the ad- 
dress management table. Since the address written into 
the IP packet entered into the integrated IP transfer net- 
work 901 is compared with the address registered in the 
address management table, the IP packets can be 
transmitted, while these IP packets are separated to the 
individual IP transfer networks within the integrated IP 
transfer network 901 . 

[0004] Next, in connection with the present invention, 
the terminal-to-terminai communication connection 
control method (No.7-common line signal system) em- 
ployed in a public switched telephone network(PSTN) 
will now be simply explained. 



[0005] In FIG. 2, reference numerals 98-1 and 98-3 
show exchangers (subscriber exchangers) to which tel- 
ephone sets are connected, reference numeral 98-2 in- 
dicates a relay exchanger and also reference numerals 

5 98-4 and 98-5 represent telephone sets. Reference nu- 
merals 98-6 to 98-8 show communication path control 
units of the exchangers, reference numerals 98-9 to 
98-11 indicate internal control units of the exchangers, 
and also reference numerals 98-12 to 98-14 indicate 

10 signalling points for controlling terminal-to-terminal con- 
nections of telephone sets. The internal control units of 
the exchangers perform information exchanges used to 
set/recover communication lines between the commu- 
nication path control units and the signalling points in 

'5 conjunction with the internal operation controls of the 
exchangers. 

[0006] In particular, reference numerals 98-12 and 
98-14 will be referred to as signalling end points(SEP). 
More specifically, reference numeral 98-13 is called as 

?o a signalling transfer point(STP). Also, reference numer- 
al 98-15 denotes another signalling end point. These 
signalling end points 98-12 to 98-15 are connected via 
signal lines 98-24 to 98-27 to a signal network 98-1 6. 
While information used to control terminal-to-terminal 

'5 communication connections and also execute mainte- 
nance/operations of networks is stored into a signalling 
unit(SU), these signalling end points 98-1 2 to 98-1 5 mu- 
tually transmit/receive the stored information to each 
other. A 16-bit point code(PC) is applied to one signal- 

o ling end point in order to discriminate the own signalling 
end point from another signalling end point. On the other 
hand, reference numerals 98-21 to 98-22 show commu- 
nication lines used to transfer telephone voice(speech), 
but not used to transfer information for controlling termi- 

5 nal-to-terminal communication connections. The tele- 
phone lines 98-20 and 98-23 correspond to interfaces 
(UNI) through which a combination between voice and 
control information of terminal-to-terminal communica- 
tion connections is transferred in an integral form. 

^ Namely, both the voice and the control information of 
terminal-to-terminal communication connections are 
transferred through the interfaces without being sepa- 
rated from each other. The No.7-common line signal 
system is featured by that the signal lines 98-24 to 98-26 

> are separated from the communication lines 98-21 and 
98-22 inside the public switched telephone network 
(PSTN). 

[0007] A signalling unit indicated in FIG. 3 contains a 
"destination point code(DPC)", an "origin point code 
' (OPC)", a "circuit identification code(CIC)", a "message 
type(MSG)" and a parameter of the message. 
[0008] The destination point code shows a destination 
to which a signalling unit is transmitted, the origin point 
code indicates a transmission source of a signalling unit, 
and the circuit identification code represents an identi- 
fication number for identifying a communication line set 
between a transmission source signal point and a des- 
tination signal point. As the message, for example, there 
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are I AM, ACM, CPG, ANM : REL, RLC, SUS, RES and 
CON, which are used to control terminal-to-terminal 
communication connections. Such a signalling unit 
which is written as "IAM" into a message area of the sig- 
nalling unit is referred to as an initial address message 
(IAM). Similarly such a signalling unit which is written 
as "ACM" into the message area of the signalling unit is 
referred to as an address completion message(ACM), 
such a signalling unit which is written as "CPG" into the 
message area of the signalling unit is referred to as a 
call pass message(CPG), and also such a signalling unit 
which is written as "ANM" into the message area of the 
signalling unit is referred to as an answering message 
(ANM). Similarly, such a signalling unit which is written 
as "REL" into the message area of the signalling unit is 
referred to as a release message(REL), such a signal- 
ling unit which is written as "RLC" into the message area 
of the signalling unit is referred to as a release comple- 
tion message(RLC), and also such a signalling unit 
which is written as "SUS" into the message area of the 
signalling unit is referred to as an interrupt message 
(SUS). Similarly, such a signalling unit which is written 
as "RES" into the message area of the signalling unit is 
referred to as a restart message(RES) : and such a sig- 
nalling unit which is written as "CON" into the message 
area of the signalling unit is referred to as a connection 
message(CON). 

[0009] Referring now to FIG. 2, a description will be 
made of a method for controlling a terminal-to-terminal 
connection control by which a telephone communication 
is established from the telephone set 98-4 via the ex- 
changers 98-1 , 98-2 : 98-3 to the telephone set 98-5, as 
shown in FIG. 2. It should be noted that the respective 
signalling points exchange such a signalling unit via the 
signal lines 98-24 to 98-27 and the common line signal 
network 98-16 to each other. In the signalling unit, the 
signalling point codes applied to the respective signal- 
ling points are set as addresses indicative of designa- 
tions and transmission sources. The telephone set 98-4 
is connected via the telephone line 98-20 to the ex- 
changer 98-1 . The terminal-to-terminal connection con- 
trol of the telephone set 98-4 is loaded to the signalling 
point 98-12 within the exchanger 98-1 . Similarly, the tel- 
ephone set 98-5 is connected via the telephone line 
98-23 to the exchanger 98-3. The terminal-to-terminal 
connection control of the telephone set 98-5 is loaded 
to the signalling point 98-14 within the exchanger 98-3. 
[001 0J When a user issues a call request from the tel- 
ephone set 98-4, the signalling point 98-1 2 receives this 
call request(Step X1 of FIG. 4), and a communication 
line is determined by using a destination telephone 
number received from the telephone number 98-4 be- 
cause of the functions of both the communication path 
control unit 98-6 and the exchanger internal control unit 
98-9 of the exchanger 98-1 . A signalling unit into which 
a circuit line identifier(CIC) of the determined communi- 
cation line is written is formed as an initial address mes- 
sage(IAM). In the parameter area of the initial address 



message(IAM) : at least the telephone number of the tel- 
ephone set 98-5, namely a destination telephone 
number "Tel-No-98-5 M is written. Furthermore, the tele- 
phone number of the telephone 98-4, namely, a tele- 
5 phone number of a transmission source 'Tel-No- 98-4" 
may be written thereinto. 

[001 1 ] Next, the signalling point 98-1 2 sends the initial 
address message(IAM) for issuing the telephone call to 
the signalling point 98-13 provided in the exchanger 

10 98-2(Step X2). The initial address message IAM con^ 
tains a line number "98-4-98-5" of a communication line 
corresponding to the logic communication line inside the 
telephone communication line 98-21 . the destination tel- 
ephone number "Tel-No-98-5" : the transmission source 

15 telephone number "Tel-No-98-4" (omittable option), and 
the like. After the signalling point 98-12 has sent the 
IAM, the operation of the signalling point 98-12 is ad- 
vanced to a waiting condition for an address completion 
message(ACM: will be explained later), and also initi- 

20 ates an ACM waiting timer. 

[0012] The signalling point 98-13 provided within the 
exchanger 98-2 receives the above-explained IAM, and 
then notifies the line number "98-4-98-5" via the ex- 
changer internal control unit 98-10 to the telephone 

25 communication line control unit 98-7. The telephone 
communication line control unit 98-7 executes a con- 
ducting test in order that the telephone communication 
line 98-21 can be used for the telephone communica- 
tion. The signalling point 98-1 3 sends the IAM to the sig- 

30 nailing point 98-14 provided in the exchanger 98-3 (step 
X3). The signalling point 98-1 4 checks the content of the 
received IAM in order that the telephone communication 
line 98-22 can be used for the telephone communication 
via the control unit 98-11 and the telephone communi- 

35 cation line control unit 98-8. Furthermore, while the sig- 
nalling point 98-14 connects the telephone set 98-5 to 
the exchanger 98-3, this signalling point 98-14 checks 
as to whether or not a call reception is permitted. When 
the call reception is allowed, the signalling point 98-14 

40 issues a call setting request to the telephone set 98-5 
(Step X4). Further, the signalling point 98-14 returns 
such an address completion message(ACM) which no- 
tifies that the IAM is received(Step X5). The ACM mes- 
sage is reached via the signalling point 98-13 to the sig- 

45 nailing point 98-12(Step X6). Upon receipt of the ACM 
message, the signalling point 98-12 stops the counting 
operation of the ACM waiting timer which has been set. 
In such a case that the counting operation of the ACM 
waiting timer is completed at a time instant before the 

50 ACM message is received, the telephone communica- 
tion line is released. 

[0013] When the signalling point 98-14 within the ex- 
changer 98-3 receives information for implying such a 
fact that the calling request is being received from the 
55 telephone set 98-5(Step X7), the signalling point 98-14 
transmits the call pass message(CPG) to the signalling 
point 98-13(Step X8). The signalling point 98-13 trans- 
mits the received CGP to the signalling point 98-1 2(Step 
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X9). The signalling point 9-12 within the switching point 

98- 1 receives the CPG message. Next, the signalling 
point 98-12 sends a calling sound to the telephone set 

99- 4(Step X1 0). When the telephone set 98-5 responds 

to the above-described call setting request(Step X11), 5 
the telephone communication line 98-23 between the 
telephone set 98-5 and the exchanger 98-4 can be used 
for the telephone communication, and further the re- 
sponse message(ANM) for indicating that the telephone 
set 98-5 responds to the call setting request is sent to 10 
the signalling point 98-13(Step X12). 
[0014] The signalling point 98-13 transmits the re- 
ceived ANM to the signalling point 98-12(Step X13), the 
signalling point 98-12 notifies stopping of the calling 
sound under transmission to the telephone set 98-4 15 
(Step X14) t and thus, telephone voice(speech) can be 
transmitted/received between the telephone set 98-4 
and the telephone set 98-5. The operation is advanced 
to a telephone communication phase(Step X15). In the 
case that the handset of the telephone set 98-4 is put 20 
on (on-hook), the release request(REL) is sent out(Step 
X 1 6), and the signalling point 98-1 2 receives the release 
request(REL), the signalling point 98-12 sends out a 
next release request(REL) to the signalling point 98-13 
(Step X17), and furthermore, notifies to the telephone 25 
set 98-4 : such a release completion(RLC) for indicating 
that the telephone communication line is brought into an 
empty state(Step X18). Then, upon receipt of the re- 
lease request(REL), the signalling point 98-1 3 sends out 
the next release request(REL) to the signalling point so 
98-14(Step X19), and further, notifies such a release 
completion(RLC) for indicating that the telephone com- 
munication line is brought into the empty state to the 
signalling point 98-12(Step X20). Then, upon receipt of 
the release request(REL), the signalling point 98-14 35 
sends out the next release request(REL) to the tele- 
phone set 98-5(Step X21), and further, notifies such a 
release completion(RLC) for indicating that the tele- 
phone communication line is brought into the empty 
state to the signalling point 98-1 3(Step X22). There are 40 
several variations in the sequential operations of the ter- 
minal-to-terminal communication connection controls 
which are transmitted/received between the telephone 
set 98-4 and the signalling point 98-12, and also be- 
tween the signalling point 98-14 and the telephone set 45 
98-15, depending upon sorts of telephone sets. For in- 
stance, a confirmation notification with respect to a re- 
lease completion may be issued from the telephone set 
98-4 to the signalling point 98-12 just after the above- 
explained Step X18. Alternatively, a confirmation notifi- so 
cation with respect to the release completion may be 
issued from the signalling point 98-14 to the telephone 
set 98-5 just after the Step X23. 

[001 5] FIG. 5 is an explanatory diagram for explaining 
another control method for controlling terminal-to-termi- 55 
nal connections by which a telephone communication is 
made from the telephone set 98-4 via the exchanger 
98-1 through the exchanger 98-3 to the telephone set 



98-5. This terminal-to-terminal communication connec- 
tion control method corresponds to such a communica- 
tion connection control method made by eliminating the 
process operations defined at the Steps X5 and X6 
(namely, by eliminating address completion message 
ACM) from the terminal-to-terminal communication con- 
nection control method as explained in FIG. 4. It should 
be understood that at the Step X2, the signalling point 
98-12 sets the CPG waiting timer instead of the above- 
explained ACM waiting timer, and the signalling point 
98-12 stops the CPG waiting timer after the Step X9. 
The above-explained terminal-to-terminal communica- 
tion connection control method is such a control method 
applied to such a case that the exchanger is not an ISDN 
exchanger, but is an analog exchanger. 
[0016] FIG. 6 is an explanatory diagram for explaining 
another method of controlling terminal-to-terminal com- 
munication connections between the telephone set 98-4 
and the telephone set 98-5. This terminal-to-terminal 
communication connection control method corresponds 
to such a control method example that in the above-de- 
scribed terminal-to-terminal communication connection 
control method, a series of process steps for interrupting 
a telephone communication without waiting for the re- 
sponse completion message(Step X14) and the tele- 
phone communication phase(Step X15) is carried out 
(Step X16 to Step X23). 

[0017] FIG. 7 is an explanatory diagram for explaining 
a further control method for controlling terminal-to-ter- 
minal communication connections by which a telephone 
communication is made from the telephone set 98-4 via 
the exchanger 98-1 through the exchanger 98-3 to the 
telephone set 98-5. This terminal-to-terminal communi- 
cation connection control method corresponds to such 
a control method. That is, while a telephone communi- 
cation is carried out(Step X15), the handset of the tele- 
phone set 98-4 is positioned only for a short time period 
(on hook), and an interrupt message is transmitted in 
order to temporarily stop the telephone communication 
(Steps X30 to X33). Then, the handset is returned to the 
original setting position(off hook), and the restart mes- 
sage for restarting the telephone communication is 
transmitted(Steps X35 to X38), and thus, the process 
operation is returned to the telephone communication 
(Step X39). The subsequent steps of the release(REL) 
and the release completion(RLC) are similarto those as 
explained with reference to FIG. 5(Steps X40 to X47). 
[0018] Next, with respect to the IP telephone commu- 
nication, there is proposed "multimedia communication 
system based on JT-H323" of TTC standard, which is 
described in, for instance, ITU-T recommendation H323 
ANNEX D regulation (version of April, 1 999). The tech- 
nical idea "SIGNALLING PROTOCOL AND PACKET- 
ING OF MEDIA SIGNAL" by which the call connections 
are controlled in the multimedia terminal-to-terminal 
communication is defined as JT-H225. Also, the techni- 
cal idea "CONTROL PROTOCOL FOR MULTIMEDIA 
COMMUNICATION" in the multimedia terminal-to-ter- 
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minal communication is defined as JT-H245. 
[0019] Next, referring to FIG. 8 to FIG. 11, the basic 
functions of the JT-H323 gateway defined by ITU will be 
described. The present invention also refers to the basic 
functions. 

[0020] In FIG. 8, a block 800 indicates the JT-H323 
gateway. In this gateway 800, a voice(speech) signal 
and/or an image(picture) signal entered from an SCN 
tine 801 is converted into a digital signal in an SCN ter- 
minal function 802, a data format and/or a signal trans- 
mission/reception rule is converted in a conversion func- 
tion 803, and then, the data format is converted into the 
format of the IP packet in a terminal function 804. The 
resulting IP packet is sent out to an IP communication 
line 805. Also, as to a packet flow along an opposite di- 
rection, namely, an IP packet containing voice(speech) 
data and/or image data entered from the IP communi- 
cation line 805 is decoded in a digital data format by the 
terminal function 804, and a data format and/or a signal 
transmission/reception rule are converted by the con- 
version function 803. The resultant digital data is con- 
verted into a signal flowing through the SCN line by the 
SCN terminal function 802andsenttothe SCN line 801 . 
In this case, both a voice signal and an image signal 
may be separated into both "call control data" and "net 
data." This call control data is used so as to send/receive 
a telephone number with respect to a communication 
third party. The net data constitutes voice and/or images 
itself. Through a communication line 805, an IP packet 
810(referto FIG. 9) functioning as the call control data 
flows, an IP packet 811 (refer to FIG. 10) functioning as 
the net data which constitutes the voice itself flows, and 
an IPpacket812(referto FIG. 11) functioning as the net 
data which constitutes the image itself flows. In the case 
of an ISDN line, the SCN terminal function 802 corre- 
sponds to a data line terminating apparatus(DSU). Also, 
the terminal function 804 owns such a terminal commu- 
nication function required for the bidirectional (interac- 
tive) communication between the JT-323 telephone set 
and the JT-323 voice/image apparatus. 
[0021] Next, the integrated information communica- 
tion network proposed in Japanese Patent No. 
3084681 -B2 closely related to the terminal-to-terminal 
communication connection control method of the 
present invention will now be briefly explained with ref- 
erence to FIG. 12. 

[0022] A block 191 shows an integrated IP communi- 
cation network, an I P terminal 1 92- 1 owns an I P address 
"EA01", and another IP terminal 192-2 owns an IP ad- 
dress M EA02". This example corresponds to such an ex- 
ample that an external IP packet 193-1 is transferred 
from the IP terminal 192-1 via the integrated IP commu- 
nication network to the IP terminal 192-2. Both the IP 
addresses "EA01 " and "EA02" are referred to as "exter- 
nal IP addresses", since these IP addresses are used 
outside the integrated IP communication network 191. 
In FIG. 12 to FIG. 15, as to head portions of IPs, only IP 
address portions are described, and other items are 



omitted. 

[0023] When the network node apparatus 195-1 re- 
ceives the external IP packet 193-1 , this network node 
apparatus 195-1 confirms that the internal IP address is 

5 equal to "IA01 and the destination external IP address 
of the IP packet 193-1 is equal to "EA02". The internal 
IP address is applied to the terminal unit(logic terminal) 
of the logic communication line 194-1 into which the IP 
packet 193-1 is entered. Then, the network node appa- 

10 ratus 195-1 retrieves the content of the address man- 
agement table 196-1 shown in FIG. 12, and retrieves 
such a record in which the internal IP address of the 
transmission source is equal to "IA01" in the beginning, 
and thereafter, the destination external IP address is 

*5 equal to "EA02". Furthermore, the network node appa- 
ratus 195-1 checks as to whether or not the external IP 
address "EA01 " of the transmission source within the IP 
packet 193-1 is contained in the previously detected 
record. It should be understood that such a check oper- 

20 ation as to whether or not the external IP address 
"EA01" of the transmission source within the IP packet 
193-1 is contained in the previously-detected record 
may be omitted. 

[0024] In the present example, while it is such a record 

25 containing the IP addresses "EA01 , EA02, IA01 , IA02" 
on the second row from the top row, an IP packet 193-2 
having such an IP header is formed( namely, IP packet 
is encapsulated) using the IP addresses "IA01" and 
"IA02" located inside the record. The IP header is such 

30 that the transmission source IP address is "1A01 M } and 
the destination IP address is "IA02". In this case, sym- 
bols "IA01 " and "IA02" are called as internal IP address- 
es of the integrated IP communication network 191. The 
internal IP packet 193-2 is reached through the routers 

35 1 97-1 , 1 97-2 and 1 97-3 to the network node apparatus 
195-2. The network node apparatus 1 95-2 removes the 
IP header of the received internal IP packet 193-2(anti- 
encapsulation of IP packet), sends out the acquired ex- 
ternal IP packet 1 93-3 to the communication line 1 94-2, 

40 and then, the IP terminal 192-2 receives the external IP 
packet 193-3. Is should also be noted that 197-6 is an 
example of such a server that the external IP address 
is "EA81", and the internal IP address is "IA81". 
[0025] FIG. 13 indicates another embodiment of an 

45 address management table. That is, the address man- 
agement table 196-1 of FIG. 12 is replaced by an ad- 
dress management table 196-3 of FIG. 13, the address 
management table 196-2 of FIG. 12 is replaced by an 
address management table 196-4 of FIG. 13, and other 

so portions are identical to those of the above-explained 
address management table. The known address mask 
technique may be applied to the address management 
tables 196-3 and 196-4. 

[0026] In the beginning, the record of the address 
55. management table 196-3 containing the internal IP ad- 
dress "IA01" is retrieved. This internal IP address is ap- 
plied to the logic terminal of the terminal unit of the com- 
munication line 194-1. In this case, both the record of 
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the first row at the record of the second row in the ad- 
dress management table 1 96-3 from the top row corre- 
spond to the records of interest. With respect to the 
record of the first row, a check is made as to whether or 
not an AND-gating result between a destination-use ex- 
ternal IP mask "Mask81 " and the destination external IP 
address "EA02" within the external IP packet 193-1 is 
coincident with a destination external IP address 
"EA81x" within the first row record(refer to the below- 
mentioned formula (1)). In this case, the AND-gating re- 
sult is not coincident with the external IP address 
"EA81x". With respect to the record of the second row, 
a check is made as to whether or not an AND-gating 
result between a destination-use external IP mask 
"Mask2" and the destination external IP address "EA02" 
within the external IP packet 193-1 is coincident with a 
destination external IP address "EACtey" within the sec- 
ond row record(refer to the below-mentioned formula 

(2) ). In this case, the AND-gating result is coincident with 
the external IP address "EA02y". Also, with respect to 
the transmission source IP address, a comparison is 
made in accordance with the below-mentioned formula 

(3) in a similar manner: 

If ("Mask81" and "EA02" == "EA81x") (1) 
If ("Mask2" and ,, EA02" = "EA02y") (2) 



If ("Maskly" and "EA01 " = "EAOly") (3) 

[0027] Based upon the above-explained comparison 
result, the record of the second row is selected, and both 
the internal records "IA01" and "IA02" contained in the 
record of the second row are employed so as to perform 
the encapsulation, so that the internal IP packet 193-2 
is formed. It should be noted that the comparison using 
above-mentioned formula (3) can not be made when the 
regions of both the transmission source external IP ad- 
dress and the address mask in the record of the address 
administration table 196-3 are omitted. 
[0028] FIG. 14 indicates a further embodiment of an 
address management table. That is, the address man- 
agement table 196-1 of FIG. 12 is replaced by an ad- 
dress management table 196-5 of FIG. 14, the address 
management table 196-2 of FIG. 12 is replaced by an 
address management table 196-6 of FIG. 14, and other 
portions are identical to those of the above-explained 
address management table. In this example, the ad- 
dress management tables 1 96-5 and 1 96-6 do not con- 
tain the transmission source external IP addresses, and 
the transmission source external IP address is not cited 
in the IP encapsulation. When the IP packet 193-1 is 
encapsulated, the destination internal IP address "IA02" 
is determined based upon the transmission source in- 
ternal IP address "IA01" and the destination external IP 



address "EA02" inside the address management table 
196-5. 

[0029] FIG. 15 illustratively shows a further embodi- 
ment of the address management table. This embodi- 

5 ment corresponds to such an embodiment that the inte- 
garated IP communication network of FIG. 12 is re- 
placed by an optical network, and the internal IP packet 
is substituted by an internal optical frame. This further 
embodiment will now be briefly explained. In this draw- 

10 ing, a block 191x indicates an IP packet transfer net- 
work, and also represents an optical network in which 
an IP packet is transferred by employing an optical 
frame. The optical frame is transferred to an optical com- 
munication path provided inside the optical network 

*5 191x. This optical communication path is equal to such 
a function of a communication-1 layer and a communi- 
cation^ layer. An optical link address is applied to a 
header portion of an optical frame. In such a case that 
the optical frame corresponds to an HDLC frame, the 

20 optical link address corresponds to an HDLC address 
employed in the HDLC frame. 

[0030] An IP terminal 192-1x owns an IP address 
"EA1", and another IP terminal 192-2x owns an IP ad- 
dress "EA2". This example corresponds to such an ex- 

25 ample that an external IP packet 193-1x is transferred 
from the IP terminal 1 93-1 x via the optical network 1 91 x 
to the IP terminal 192-2x. In FIG. 15, only IP address 
portion is described as to a header portion of an IP, only 
header portion is similarly described as to an optical 

30 frame, and other items are omitted. 

[0031] When the network node apparatus 195-1x re- 
ceives the external IP packet 193-1 x, this network node 
apparatus 195-1x confirms such a fact that an internal 
optical link address is equal to "IA1", and an external 

35 destination IP address of the IP packet 193-1x is equal 
to "EA2", and the internal optical link address is applied 
to a termination unit(logic terminal) of a logic communi- 
cation line 1 94-1 x into which the I P packet 1 93-1 x is in- 
putted. Then, the network node apparatus 195-1x re- 

40 trieves a content of an address administration table 
196-1x shown in FIG. 15, and also retrieves a record 
containing such addresses that an internal optical link 
address of a transmission source corresponds to "IA1 n 
in the beginning, and subsequently, an external desti- 

45 nation IP address corresponds to M EA2". Furthermore, 
the network node apparatus 1 95-1 checks as to whether 
or not the transmission source external IP address 
"EA1 " contained in the IP packet 193-1x is included in 
the above-detected record. Alternatively, the checking 

50 operation as to whether or not the transmission source 
external IP address "EA1" contained in the IP packet 
193-1x is included in the detected record may be omit- 
ted. 

[0032] In this example, while the record is equal to 
55 such a record containing addresses of "EA1 , EA2, IA1 , 
IA2" on the second column from the top column, an op- 
tical frame 1 93-2x is produced by employing to optical 
link addresses "IA1 " and "IA2" present inside the record 



6 



11 



EP 1 143 682 A2 



12 



(namely, IP packet is capsulated). This optical frame 
1 93-2x owns such a header that the optical link address 
of the transmission link address is "IA1 " and the optical 
link address of the destination is "IA2". In this case, sym- 
bols n IA1" and "IA2" correspond to Internal addresses 
of the optical communication network 1 91 x. The internal 
optical frame 193-2x is reached to the network node ap- 
paratus 195-2x via routers 197-1x, 197-2x and 197-3x, 
which own an optical frame transfer function. The net- 
work node apparatus 1 95-2x removes a header of the 
received internal optical frame 193-2x (namely, optical 
frame is inverse-capsulated), sends out the acquired ex- 
ternal IP packet 1 93-3x to a communication line 1 94-2x, 
and the I P terminal 1 92 -2x receives an external I P pack- 
et 193-3x. 

[0033] In accordance with the present invention, while 
IP addresses are applied to an IP telephone set, a media 
router(will be explained later), and various sorts of serv- 
ers(these appliances will be referred to as "IP transmit- 
table/receivable nodes" hereinafter), the IP packets are 
transmitted/received, so that the data may be ex- 
changed in a mutual manner. These appliances will be 
referred to as "IP communication means". FIG. 15 
shows such an example that while an IP transmittable/ 
receivable node 340-1 and another IP transmittable/re- 
ceivable node 340-2 own IP addresses M AD1 " and "AD2" 
respectively, an IP packet 341-1 having the transmis- 
sion source IP address "AD1" and the destination IP ad- 
dress "AD2" is transmitted from the terminal 340-1 to 
the terminal 340-2. Also, both the IP transmittabfe/re- 
ceivable nodes 340-1 and 340-2 receive the IP packet 
341-2 along the opposite direction, so that the various 
sorts of data are mutually transmitted/received. A data 
portion from which the header of the IP packet is re- 
moved may also be called as a "payload". 
[0034] Next, there are provided with IP data multicast 
networks, IP base TV broadcast networks and, IP base 
movies distribution networks, while the multicast tech- 
nique corresponding to one of the IP techniques is em- 
ployed as the IP transfer networks. In the IP data multi- 
cast network, IP data such as electronic books and elec- 
tronic newspapers is transferred from one distribution 
source to a plurality of destinations. In both the IP base 
TV broadcast networks and IP base movie distribution 
networks, which may function as IP sound(speech)/im- 
age networks, both TV sound data and TV picture(im- 
age) data are transferred(broadcasted) to a plurality of 
destinations. Referring how to FIG. 16, a multicast type 
IP transfer network 27-1 for transferring from one distri- 
bution source to a plurality of destinations will now be 
explained. 

[0035] In FIG. 16, reference numerals 27-11 to 27-20 
show routers. Each of these routers 27-11 to 27-20 
holds a router-sort multicast table. This router-sort mul- 
ticast table represents that a received IP packet should 
be transferred to a plurality of communication lines in 
accordance with multicast addresses contained in the 
received IP packets. In this embodiment, a multicast ad- 



dress designates "MA1 ". In such a case that an IP pack- 
et 29-1 having the multicast address "MA1" is transmit- 
ted from an IP terminal 28-1 , and then is reached via the 
router 27-11 to the router 27-1 8, this router 27-1 8 copies 

5 an IP packet 29-2, and transfers both an IP packet 29-3 
and another IP packet 29-4 to a communication line by 
citating the router-sort multicast table held in the router 
27-18. Also, the router 27-17 copies the received IP 
packet 29-3, and transfers an IP packet 29-5 to a com- 

10 munication line 29-1 7 by referring to the router-sort mul- 
ticast table held in the router 27-18. Also, this router 
27-17 transfers an IP packet 29-6 to a communication 
line 29-1 8 by referring to the router-sort multicast table. 
Since the router 27-19 owns no router-sort multicast ta- 

15 ble : the IP packet 29-4 directly passes through the router 
27-19 to become another IP packet 29-7 which will be 
transferred to the router 27-14. 

[0036] As indicated in FIG. 1 7, the router 27-1 7 inputs 
the IP packet 29-3 from the communication line 29-16, 

20 and makes such a confirmation that the transmission 
source IP address of the IP packet 29-3 is equal to 
"SRC1" and the destination IP address thereof is equal 
to the multicast address "MA1". Since the output inter- 
faces with respect to the multicast address "MA1" are 

25 designated as "IF-1" and "IF-2" in the multicast table 
29-15, the router 27-17 copies the IP packet 29-3, and 
outputs the copied IP packet as an IP packet 29-5 to the 
communication line 29-17 whose output interface is 
equal to "IF-1 Furthermore, the router 27-1 7 copies the 

30 ip packet 29-3, and then outputs the copied IP packet 
as an IP packet 29-6 to the communication line 29-18 
whose output interface is equal to "IF-2". 
[0037] The router 27- 12 copies the received IP packet 
29-5, and then transfers the IP packet 29-8 to the IP 

35 terminal 28-2 and also the IP packet 29-9 to the IP ter- 
minal 28-3 by referring to the route-sort multicast table. 
Also, the router 27-13 copies the received IP packet 
29-6, and then transfers the IP packet 29-10 to the IP 
terminal 28-4 and also the IP packet 29-11 to the IP ter- 

40 minal 28-5 by referring to the route-sort multicast table. 
Also, the router 27-14 copies the received IP packet 
29-7, and then transfers the IP packet 29-12 to the IP 
terminal 28-6 and also the I P packet 29-13 to the I P ter- 
minal 28-7 by referring to the route-sort multicast table. 

^5 in the case that the IP terminal 28-1 of the transmission 
source transfers a digital-formatted electronic book and 
a digital-formatted electronic newspaper to the IP trans- 
fer network 27-1, this IP transfer network 27-1 corre- 
sponds to an IP data multicast network which is em- 

50 ployed so as to distribute an electronic book and an elec- 
tronic newspaper, whereas the IP terminals 28-2 to 28-8 
constitute IP terminals of users who purchase the elec- 
tronic books and the electronic newspapers. In such a 
case that the I P terminal 28-1 of the transmission source 

55 is replaced by a TV broadcasting sound/image trans- 
mission apparatus so as to broadcast a TV program 
(both sound and image), the IP transfer network may 
constitute an IP base TV broadcast network, whereas 
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the IP terminals 28-2 to 28-7 may constitute IP terminals 
equipped with TV reception functions for TV audiences. 
[0038] In the above-described embodiment of the 
multicast system shown in FIG. 1 6, the IP terminal 28-1 
constitutes the transmitter to transmit the multicast data, 
whereas the IP terminals 28-2 to 28-7 constitute the re- 
ceivers to receive the multicast data. The multicast sys- 
tem with employment of such a method is utilized in the 
Internet and broadband LANs as a test purpose. How- 
ever, in the multicast system, since any of the IP termi- 
nals may constitute the transmission source for trans- 
mitting the multicast data, the following risk may occur. 
That is, while a transmitter having a ill-intention appears, 
the transmitter continuously transmits multicast data in 
an endless manner so that a network may be congested 
by the multicast data, and thus, a network function 
should be stopped. There is another risk that since mul- 
ticast tables contained in routers are rewritten and/or a 
very large amount of data are supplied into routers in an 
endless manner, source routers are brought into over- 
load conditions, and finally shut down. A large expecta- 
tion is made of realizing such a multicast system with 
highly improved information securities, while employing 
the following security methods. That is, while a multicast 
data transmission source is limited, any of unfair users 
may be eliminated, and/or attacking of overload/shut- 
down of routers may be avoided. 

SUMMARY OF THE INVENTION 

[0039] Terminal-to-terminal(inter-terminal) communi- 
cation connection control methods for IP terminals 
which mainly transmit/receive data have been estab- 
lished as, for example, a terminal-to-terminal communi- 
cation connection control method capable of transmit- 
ting/receiving an electronic mail in the Internet. In ac- 
cordance with the present invention, such a terminal-to- 
terminal communication connection control method 
could be established, in which the terminal-to-terminal 
communication connection control method among the 
IP terminals, which has been established in the Internet 
and the like and mainly transmits/receives data, may be 
applied to multimedia communications such as commu- 
nications among IP telephone sets, voice/image com- 
munications, and IP multicast communications by em- 
ploying a technical idea different from the above-ex- 
plained TTC standard. 

[0040] The present invention has been made to solve 
the above-explained problem, and has an object to pro- 
vide a terminal-to-terminal communication connection 
control system which can be applied to multimedia com- 
munications such as communications established 
among IP telephones, voice (speech)/image communi- 
cations, and IP multicast communications. 
[0041 J In accordance with the present invention, since 
the line connection control method of the No.7-common 
line signal system is rearranged so as to be fitted to an 
IP transfer network, the terminal-to-terminal communi- 



cation connection control method may be realized in 
which IP packets are transferred via the IP transfer net- 
work among terminals known as telephone sets, IP ter- 
minals, audio-moving image transmitting/receiving ter- 

5 minals and facsimiles. 

[0042] In FIG. 18, reference numeral 1 shows an IP 
transfer network having an IP packet transmission/re- 
ception function, reference numerals 1-1 and 1-2 indi- 
cateterminals (telephone set, IPterminal, audio-moving 

10 image transmitting/receiving terminal, facsimiles etc.), 
reference numerals 1 -3 and 1 -4 represent media routers 
for connecting one, or more terminals to the IP transfer 
network, and reference numerals 1 -5 and 1 -6 show con- 
nection servers, and further reference numeral 1-7 de- 

15 notes a relay connection server. A function similar to the 
line connection control of the subscriber exchanger(LS) 
of the public switched telephone network(PSTN) is ap- 
plied to each of the connection servers 1-5 and 1-6. A 
function similar to the line connection control of the relay 

20 exchanger(TS) is applied to the relay connection server 
1-7. 

[0043] A user inputs a destination telephone number 
from the terminal 1-1 so as to send a call setting signal 
(Step Z1), and then, the media router 1-3 returns a call 
25 setting acceptance(Step 22). Next, the media router 1-3 
transmits an I P packet to the connection server 1 -5(Step 
Y1). This IP packet contains the destination telephone 
number and a telephone number of a transmission 
source, and is to set a telephone call. The connection 
30 server 1 -5 determines a communication line for a termi- 
nal communication provided in an IP transfer network 
by using the received destination telephone number, 
and produces both a line number(circuit number: CIC) 
used to identify a communication line, and an IP packet 
35 containing both the destination telephone number and 
the transmission source telephone number. In this case, 
the line number(CIC) is exclusively determined in such 
a mannerthat the circuit number is capable of identifying 
a set of both the destination telephone number and the 
^0 transmission source telephone number. The IP packet 
will be referred to as an IP packet containing an initial 
address message(IAM), or simply referred to as an ini- 
tial address message(lAM). The above-explained com- 
munication line for the terminal communication corre- 
^5 sponds to, for example, such an IP communication line 
used to transfer a digitalized voice packet. The IP com- 
munication line may be defined as a set of a transmis- 
sion source IP address and a destination IP address, 
which is set to a voice IP packet, or a label of an MPLS 
50 technique applied to an IP packet. When other terminals 
such as an IP terminal, an audio-moving image data, 
facsimile data are used, a communication line corre- 
sponds to a data transferring communication line for an 
IP terminal, and/or a data transferring communication 
55 line for an audio-moving image data and facsimile data. 
[0044] Next, the connection server 1 -5 sends the ini- 
tial address message(IAM) to the connection server 1 -7 
(Step Y2), and operation of the connection server is ad- 
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vanced to an address completion message(ACM) wait- 
ing condition and initiates an ACM waiting timer(will be 
explained later). The relay connection server 1-7 re- 
ceives the message I AM, and then sends this message 
IAM to the connection server 1 -6(Step Y3). The connec- 
tion server 1-6 checks the content of the received IAM 
message, and also judges as to whether or not a com- 
munication line is set to such a media router 1-4 which 
is connected to the telephone set 1 -2 having the desti- 
nation telephone number. In other words, the connec- 
tion server 1-6 checks as to whether or not the media 
router 1-4 is allowed to receive a connection request 
call. When the connection request call reception is al- 
lowed, the connection server 1-6 requests the media 
router 1-4 to set the connection request call(Step Y4). 
The media router 1-4 requests the telephone set 1-2 to 
set the telephone call(Step Z4). Furthermore, the con- 
nection server 1-6 produces such an IP packet for noti- 
fying such a fact that the message IAM is received. The 
connection server 1-6 returns the produced IP packet 
(called as address completion message: ACM) to the 
relay connection server 1-7(Step Y5). The message 
ACM is reached via the relay connection server 1-7 to 
the relay connection server 1-5 (Step Y6). When the 
connection server 1-5 receives the message ACM, the 
connection server 1-5 stops the previously set ACM 
waiting timer. In the case that the ACM waiting timer is 
fully counted up before the message ACM is received, 
the telephone communication line is released. Alterna- 
tively, the message ACM may succeed the line number 
(CIC) from the message IAM and may save it inside the 
message ACM or the message ACM forms a line 
number from the caller's telephone number and the ad- 
dress telephone number at the Step Y5 and save it in- 
side the message ACM. 

[0045] The terminal 1-2 produces a connection re- 
quest call reception sound, and reports the call recep- 
tion to the media router 1 -4(Step Z7). The media router 
1-4 sends to the connection server 1-6, the connection 
request call reception notice. The connection server 1 -6 
produces such an IP packet for notifying such a fact that 
the telephone set 1-2 issues the telephone set 1-2 re- 
ceives the connection request call. This produced IP 
packet is referred to as an "IP packet containing a call 
pass message(CPG)", or simply called as a call pass 
message(CPG). The connection server, 1-6 sends this 
call pass message "CPG" to the relay connection server 
1 -7(Step Y8). The relay connection server 1 -7 sends the 
received message CPG to the connection server 1-5 
(Step Y9), and the connection server 1-5 receives the 
message CPG. Then, the connection server 1 -5 notifies 
such a fact that the terminal 1-2 is being called by con- 
sidering the content of the message CPG to the media 
router 1-3(Step Y10). The media router 1-3 notifies the 
telephone calling sound to the telephone set 1-1 (Step 
Z10). It should be noted that as to the message CPG, 
at the Step Y5, while the line number is formed from the 
set of the transmission source telephone number and 



the destination telephone number, and then may be 
saved in the message CPG. 

[0046] When the terminal 1 -2 responds to the call set- 
ting request made at the Step Z4(Step Z11), the media 

5 router 1-4 notifies such a fact that the terminal 1-2 re- 
sponds the connection request call to the connection 
server 1-6(Step Y11). The connection server 1-6 pro- 
duces such an IP packet for indicating that the terminal 
1 -2 responds to the request of the call setting operation. 

10 The IP packet is referred to as an IP packet containing 
a response message(ANM), or simply called as a re- 
sponse message(ANM). The connection server 1-6 
transmits the produced ANM message packet to the re- 
lay connection server 1 -7(Step Y1 2). The relay connec- 
ts tion server 1 -7 sends the received ANM message to the 
connection server 1-5(Step Y13). Then, this connection 
server 1 -5 notifies such a fact that the destination termi- 
nal 1 -2 responds to the media router 1 -3(Step Y1 4). The 
media router 1-3 notifies the calling sound stop trans- 

20 mitted to the terminal 1 -1 (Step Z1 4), so that the IP pack- 
et on which the digital voice is superimposed can be 
transmitted/received by employing the communication 
which is specified by the line number(CIC) between the 
terminals 1-1 and 1-2. Then, the operation is advanced 

25 to a terminal communication phase(Step Y15). As to the 
ANM message IP packet, at the Step Y5, the line 
number may be formed from a set of the transmission 
source telephone number and the destination terminal 
number, and may be saved in the message ANM. When 

30 a call interrupt request is issued(Step Z16), the media 
router 1-3 notifies the call interrupt request to the con- 
nection server 1-5(Step Y16) and notifies a cut confir- 
mation to the terminal 1 -1 (Step Z1 8). 
[0047] When the connection server 1-5 receives the 

35 interrupt request, this connection server 1-5 discrimi- 
nates the line number(CIC) from the set of the transmis- 
sion source terminal number and the destination termi- 
nal number, and then produces such an IP packet em- 
ploying a release request(REL) of the communication 

40 line. The produced IP packet is referred to as an IP pack- 
et containing a release(REL), or simply referred to as a 
release message(REL). The release message(REL) 
contains the line number(CIC). The connection server 
1-5 sends the release message(REL) to the relay con- 

45 nection server 1 -7(Step Y1 7), and further, returns to the 
media router 1-3, such a recovery completion for indi- 
cating a completion of the interrupt request(Step Y18). 
The relay connection server 1-7 sends out the release 
request(REL) to the connection server 1-6(Step Y19), 

50 and furthermore, produces such an IP packet indicative 
of a completion of the release request(REL). The pro- 
duced IP packet is called as an IP packet containing a 
release completion (RLC), or simply referred to as a re- 
lease completion message(RLC). This release comple- 

55 tion message(RLC) is returned to the connection server 
1-5(Step Y20). 

[0048] When the connection server 1-6 receives the 
release request(REL), the connection server 1-6 sends 
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out an interrupt request to the media router 1-4(Step 
Y21 ), and also returns a release completion message 
(RLC) to the relay connection server 1 -7(Step Y22). The 
release completion message(RLC) implies that the re- 
lease request(REL) is completed. When the media rout- 
er 1-4 receives the interrupt request, the media router 
1 -4 notifies an interrupt instruction of a connection re- 
quest call to the terminal 1 -2(Step Z22), and also to the 
connection server 1-6, an interrupt completion for indi- 
cating that the interrupt instruction is carried out(Step 
Y23). The terminal 1 -2 notifies a recovery completion to 
the media route r( Step E23). In the procedure for accom- 
plishing the terminal communication, the terminal 1-2 
may send the interrupt request of the terminal commu- 
nication to the media router 1-4, which is similar to the 
above-explained procedure. Alternatively, while the re- 
lay connection server 1-7 is not present, a method for a 
terminal-to-terminal communication control between 
the connection servers 1-5 and 1-6 maybe realized. Af- 
ter the terminal communication between the terminals 
1 -1 and 1 -2 has been accomplished, namely at the Seps 
Y18 and Y22, both the connection servers 1-5 and 1-6 
may acquire a terminal communication record including 
a line number(CIC), a communication time instant, and 
a telephone number, and may record the terminal com- 
munication record inside the connection server so as to 
be used for the charging and operation managing pur- 
poses. 

[0049] In the above described terminal-to-terminal 
communication connection control, when the terminal is 
a telephone set, the digital media is digitalized voice and 
the media communication is telephone communication, 
when the terminal is an IP terminal, the digital media is 
characters or digitalized still images and the media com- 
munication is IP data communication, when the terminal 
is an audio-moving image transmission/reception termi- 
nal, the digital media is digitalized audio-moving image 
and the media communication is voice-moving image 
communication, and when the terminal is a facsimile ter- 
minal, the digital media is digitalized facsimile image 
and the media communication is facsimile communica- 
tion. The telephone number to discriminate the commu- 
nicating terminals may be a terminal discrimination 
number to individually define specified terminals, for ex- 
ample, a terminal original number which is effective 
within the specified communication network. 
[0050] Also, there are various sorts of modified termi- 
nal-to-terminal communication connection control 
methods between a media router and a connection serv- 
er, and between connection servers. Alternatively, the 
initiation of the ACM waiting timer defined at the Step 
Y2 may be omitted, and also the above-mentioned Step 
Y5 and Y6, namely address completion message(ACM) 
can be omitted. However, CPG waiting timer is set in- 
stead of the ACM waiting timer and is stopped after Step 
Y9. These means will be explained with reference to a 
following embodiment. 

[0051] The present invention is related to a terminal- 



to-terminal communication control method with employ- 
ment of an IP transfer network. The above-explained ob- 
ject of the present invention may be achieved by such 
a terminal-to-terminal communication connection con- 

5 trol method with employment of an IP transfer network 
wherein: in order to perform a multimedia IP communi- 
cation between a first IP terminal and a second IP ter- 
minal, the first terminal transmits such an IP packet con- 
taining a host name of the second IP terminal via a do- 

10 main name server contained in a media router and a 
network node apparatus to a domain name server con- 
tained in a integrated IP transfer network; the domain 
name server contained in the integrated IP transfer net- 
work returns such an IP address corresponding to the 

1$ host name of the second IP terminal in an 1 -to-1 corre- 
spondence relationship via the domain name server 
contained in the media router, or directly to the first IP 
terminal; when the first terminal sends out an IP packet 
to be transm rtted to the seco nd I P terminal , the I P packet 

20 reaches another network node apparatus connected to 
said second IP terminal via the media router connected 
to said first IP terminal and then the network node ap- 
paratus and more than one routers inside the I P transfer 
network, so as to deliver the IP packet to said IP terminal 

25 via another media router through a communication line 
and the domain name server is utilized. 
[0052] Also, the above-explained object of the 
present invention may be achieved by such a terminal- 
to-terminal communication connection control method 

30 with employment of an IP transfer network, wherein: in 
order to perform a telephone communication between a 
first dependent type IP telephone set and a second de- 
pendent type IP telephone set, when a handset of the 
first dependent type IP telephone set is taken up, such 

35 an IP packet for notifying a telephone call is transmitted 
from the first dependent type IP telephone set; a first 
H323 termination unit inside a first media router detects 
the IP packet, and returns a response IP packet to the 
first dependent type IP telephone set: the first depend- 

40 ent type IP telephone set transmits an IP packet con- 
taining the telephone number of the second dependent 
type IP telephone set via the first H323 termination unit 
and reach a first domain name server inside the first me- 
dia router and a first network node apparatus connected 

45 with the first media router via the communication line; 
the first network node apparatus transmits the IP packet 
to a second domain name server inside a integrated IP 
transfer network; the second domain name server re- 
turns a second IP address corresponding to the tele- 

50 phone number of the first dependent type IP telephone 
set in an 1 -to-1 correspondence relationship via the first 
domain name server or without passing through the first 
domain name server to the first H323 termination unit; 
when a first IP address is a source IP address in an 1-to- 

55 1 correspondence relationship with the first dependent 
type IP telephone set and the first H323 termination unit 
generates and sends an IP packet with a destination IP 
address as being the second IP address, the IP packet 
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passes through the second H323 termination unit, the 
second network node apparatus, the more than one 
router inside the IP transfer network, the first network 
node apparatus and the first H323 termination unit, and 
reaches the first dependent IP telephone set; when the 5 
first user hangs up a handset upon completion of tele- 
phone communication; an IP packet indicating the com- 
pletion of telephone communication is generated/trans- 
mitted with a source IP address as being the first IP ad- 
dress and a destination IP address as being the second 10 
IP address; when [the IP packet] passes through the first 
H323 termination unit, the first network node apparatus, 
the more than one router inside the IP transfer network, 
the second network node apparatus and the second 
H323 termination unit and reaches the second depend- 15 
ent IP telephone set, thereby enabling the second user 
to acknowledge the completion of telephone communi- 
cation; 



when a second user causes a voice sound, the sec- 
ond dependent IP telephone set sends an I P packet 
containing a voice sound expressed in digital form 
with a source address as being the second IP ad- 
dress and a destination IP address as being the first 
IP address. 

[0053] The present invention is featured by that while 
an address management table is set to a network node 
apparatus employed in an IP transfer network, the 
means for registering an address of a terminal into this 
address management table(refer to Japanese Patent 
Application No. 128956/1 999) is applied to the multicast 
technique, which will now be described. As a network in 
which an IP transfer network is operated/managed by a 
communication company, a network node apparatus is 
provided in this IP transfer network. Since the IP ad- 
dresses of the IP terminals are registered into the net- 
work node apparatus, the IP packet transmission by the 
multicast method with improving the information securi- 
ty performance can be realized. When such an IP packet 
containing a multicast IP address which is not yet reg- 
istered into the network node apparatus is received, this 
received IP packet is discarded(IP address filtering op- 
eration). 

[0054] Referring now to FIG. 1 9, both network node 
apparatus 1-11 to 1-14 and routers 1-1 5 to 1-20 are in- 
stalled into an IP transfer network 1-10. These network 
node apparatus are directly connected to the routers by 
using an IP communication line, or in directly connected 
to the routers via the network node apparatus and the 
routers. IP terminals 1-21 to 1-27 having an IP packet 
transmission/reception function are connected to the 
network node apparatus by way of an IP communication 
line. An IP terminal does not directly allow the connec- 
tion to the router. The network node apparatus 1-11 to 
1 -14 register thereinto at least an IP address among the 
IP terminal information about the IP terminals connected 
to the own node apparatus. 

[0055] As a first IP packet acceptance check, a check 
is made as to whether or not a destination IP address 
contained in a header of an external IP packet which is 
entered into an IP transfer network is registered into the 
address management table of the node apparatus. In 
the case that the destination IP address is not regis- 
tered, this IP packet is discarded. As a second IP packet 
acceptance check, a check is made as to whether or not 
a transmission source IP address contained in a header 
of an external IP packet which is entered into an IP trans- 
fer network is registered into the address management 
table of the node apparatus. In the case that the desti- 
nation IP address is not registered, this IP packet is dis- 
carded. As a first address registration check, while a 
destination multicast address is registered into the ad- 
dress management table of the network node appara- 
tus, in such a case that a destination multicast address 
contained in a header of an external IP packet entered 
into the network node apparatus is not registered into 



when the second user hangs up the telephone set 20 
and an IP packet for acknowledgement of complet- 
ed telephone communication is generated and sent 
with a source IP address as being the second IP 
address and a destination IP address as being the 
first IP address, the IP packet passes through the 25 
second H323 termination unit : the second network 
node apparatus, the more than one router inside the 
IP transfer network and the first network node ap- 
paratus, and reaches the first H323 termination unit; 
when telephone communication is completed be- 30 
tween the first dependent type IP telephone set and 
the second dependent type IP telephone set and an 
IP packet for transmitting the second dependent 
type IP telephone set from the H323 termination 
unit, the IP packet passes through the network node 35 
apparatus and the more than one router inside the 
IP transfer network and reaches another network 
node apparatus connected to the second depend- 
ent type IP telephone_set, and the IP packet enters 
another media router via a communication line *o 
thereby enabling the same to reach the second de- 
pendent IP telephone set via the H323 termination 
unit; the IP packet reaches another second network 
node apparatus connected to the second depend- 
ent IP telephone set via the first network node ap- 45 
paratus and more than one routers inside the IP 
transfer network and arrives via the communication 
line at a second H323 termination unit which is in- 
side another second router and connected to the 
second type dependent type telephone set; so 
when a first user starts a telephone call, the first de- 
pendent IP telephone set sends an IP packet con- 
taining a voice sound expressed in digital form with 
a source IP address as being the first IP address 
and a destination IP address as being the second 55 
IP address; the IP packet passes through the first 
H323 termination unit, and reaches the second de- 
pendent IP telephone set; and 
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the address management table, the network node ap- 
paratus discards the entered IP packet. As a result, it is 
possible to avoid such a condition that an unexpected 
IP packet is mixed into the IP transfer network. Also, 
since an address of a multicast transmission person is 
not allowed to be registered into an address manage- 
ment table of a network node apparatus of a packet re- 
ception person, an ACK packet cannot pass through the 
network node apparatus. The ACK packet is sent so as 
to confirm a reception of an IP packet, and is directed 
from the multicast IP packet reception person to the mul- 
ticast IP packet transmission person. As a conse- 
quence, it is possible to prevent an occurrence of con- 
gestion of the IP transfer network, which is caused by 
ACK implosion of these ACK packets. 
[0056] Also, while an IP address of a router is not al- 
lowed to be registered as a destination address, a dan- 
gerous IP packet is not sent out from an IP transfer net- 
work to a router of the IP transfer network. The danger- 
ous IP packet may mistakenly rewrite a content of a mul- 
ticast table. Alternatively, while an IP address of an op- 
eration management server for multicast operation pro- 
vided in an IP transfer network is not allowed to be reg- 
istered, such an access operation from the IP transfer 
net work into the operation management server em- 
ployed in the IP transfer network cannot be carried out, 
so that the information security performance can be im- 
proved. As a second address registration check, a trans- 
mission source of an IP packet containing multicast data 
is limited, so that an occurrence of unfair user can be 
suppressed. Also, in such a case that unfair action is 
carried out, an IP packet transmission source can be 
easily specified, so that the information security per- 
formance of the IP transfer network can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0057] In the accompanying Drawings: 

FIG. 1 is a block diagram for simply indicating a in- 
tegrated IP transfer network; 
FIG. 2 is a block diagram for explaining a relation- 
ship between a exchanger and a signal network; 
FIG. 3 is a diagram for indicating an example of a 
signalling unit of the No.7-common line signal sys- 
tem; 

FIG. 4 is a flow chart for explaining a relationship 

between a exchanger and a signal network; 

FIG. 5 is a flow chart for explaining a relationship 

between a exchanger and a signal network; 

FIG. 6 is a flow chart for explaining a relationship 

between a exchanger and a signal network; 

FIG. 7 is a flow chart for explaining a relationship 

between a exchanger and a signal network; 

FIG. 8 is block structural diagram for indicating a 

basic function of a gateway; 

FIG. 9 is a diagram for representing an example of 
call control data contained in an IP packet; 



FIG. 10 is a diagram for showing an example of 
voice data contained in an IP packet; 
FIG. 11 is a diagram for showing an example of im- 
age data contained in an IP packet; 

5 FIG. 12 is a block diagram for indicating a basic idea 

of a integrated information communication network; 
FIG. 1 3 is a block diagram for indicating a basic idea 
of a integrated information communication network; 
FIG. 1 4 is a block diagram for indicating a basic idea 

10 of a integrated information communication network; 
FIG. 15 is a diagram for explaining operation of the 
integrated information communication network; 
FIG. 16 is a block diagram for showing a structural 
example of a multicast IP transfer network; 

15 FIG. 1 7 shows an example of a multicast table used 
in the multicast IP transfer network; 
FIG. 18 is a diagram for explaining a terminal-to- 
terminal communication connection control method 
of an IP transfer network to which the common line 

20 communication signal system is applied; 

FIG. 19 is a schematic diagram for describing a 
structure of a management type IP network for reg- 
istering terminals according to the present inven- 
tion; 

25 FIG. 20 is a schematic diagram for showing a node 
of an IP transfer network directed to the present in- 
vention; 

FIG. 21 is an auxiliary diagram for explaining a func- 
tion of a media router disclosed as a first embodi- 

30 ment of the present invention, and a function of a 
gateway disclosed as a second embodiment; 
FIG. 22 is an explanatory diagram for explaining 
ope mode of an IP packet used to describe the func- 
tions of the media router/gateways according to the 

35 first embodiment and the second embodiment of the 
present invention; 

FIG. 23 is an auxiliary diagram for schematically 
representing an arrangement of the media router 
according to the first embodiment of the present in- 
40 vention, and for explaining operation sequence of 
this media router; 

FIG. 24 is an auxiliary diagram for schematically 
representing an arrangement of the media router 
according to the first embodiment of the present in- 
45 vention, and for explaining operation sequence of 
this media router; 

FIG. 25 is a diagram for explaining an address man- 
agement table contained in a network node appa- 
ratus according to the first embodiment of the 
so present invention; 

FIG. 26 is a diagram for explaining a mode of an IP 
packet appearing in two IP terminal-to-terminal 
communications; 

FIG. 27 is a diagram for explaining a mode of an IP 
55 packet appearing in two IP terminal-to-terminal 
communications: 

FIG. 28 is a diagram for explaining a mode of an IP 
packet appearing in two IP terminal-to-terminal 
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communications; 

FIG. 29 is a diagram for explaining a mode of an IP 
packet appearing in two IP terminal-to-terminal 
communications; 

FIG. 30 is a diagram for explaining a mode of an IP 5 
packet appearing in two IP telephones communica- 
tion; 

FIG. 31 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 
tion; 10 
FIG. 32 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 
tion; 

FIG. 33 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 15 
tion; 

FIG. 34 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 
tion; 

FIG. 35 is a diagram for explaining a mode of an IP 20 
packet appearing in two IP telephones communica- 
tion; 

FIG. 36 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 
tion; 25 
FIG. 37 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 
tion; 

FIG. 38 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 30 
tion; 

FIG. 39 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 
tion. 

FIG. 40 is a diagram for explaining a mode of an IP 35 
packet appearing in two IP telephones communica- 
tion; 

FIG. 41 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 
tion; 40 
FIG. 42 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 
tion. 

FIG. 43 is a diagram for explaining a mode of an IP 
packet appearing in two I P telephones commu nica- 45 
tion. 

FIG. 44 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 
tion; 

FIG. 45 is a diagram for explaining a mode of an IP so 
packet appearing in two IP telephones communica- 
tion; 

FIG. 46 is a diagram for explaining a mode of an IP 
packet appearing in two IP telephones communica- 
tion; 55 
FIG. 47 is a diagram for showing an example of a 
media router condition table provided in the media 
router; 



FIG. 48 is a block diagram for representing a con- 
ceptional structure of an independent type tele- 
phone set; 

FIG. 49 is a block diagram for representing a con- 
ceptional structure of an independent type IP voice/ 
image apparatus; 

FIG. 50 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 51 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 52 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 53 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 54 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 55 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 56 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 57 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 

FIG. 58 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 59 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 60 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- ' 
ephone sets communication; 
FIG. 61 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 62 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 63 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 64 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 65 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication in the first embodiment 
of the present invention; 

FIG. 66 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication in the first embodiment 
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25 

of the present invention; 
FIG. 67 is a schematic diagram for explaining a RAS 
management of the media router in the first embod- 
iment of the present invention; 

FIG. 68 is an auxiliary diagram for schematically 5 
showing a structure of a gateway according to a 
second embodiment of the present invention, and 
for explaining operation sequence of this gateway; 
FIG. 69 is an auxiliary diagram for schematically 
showing a structure of a gateway according to a 10 
second embodiment of the present invention, and 
for explaining operation sequence of this gateway: 
FIG. 70 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 15 
FIG. 71 is a diagram for describing another embod- 
iment mode of an I P packet appearing in two I P tel- 
ephone sets communication; 
FIG. 72 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- 20 
ephone sets communication; 
FIG. 73 is a diagram for explaining another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication in the second embod- 
iment of the present invention; 25 
FIG. 74 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 75 is a diagram for describing another embod- 
iment mode of an I P packet appearing in two I P tel- 30 
ephone sets communication; 

FIG. 76 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 

FIG. 77 is a diagram for describing another embod- 35 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 78 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 40 
FIG. 79 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 80 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- <*5 
ephone sets communication; 

FIG. 81 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 

FIG. 82 is a diagram for describing another embod- 50 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 83 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 55 
FIG. 84 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 



FIG. 85 is a diagram for describing another embod- 
iment mode of an IP packet appearing in two IP tel- 
ephone sets communication; 
FIG. 86 is a diagram for explaining another address 
management table employed in the network node 
apparatus according to the second embodiment of 
the present invention: 

FIG. 87 is a description example of a gateway con- 
dition table in the second embodiment of the 
present invention; 

FIG. 88 is a schematic diagram for showing an ar- 
rangement of a media router mounted inside a 
CATV system according to a third embodiment of 
the present invention; 

FIG. 89 is a diagram for explaining a method of con- 
necting various sorts of terminals by using a wire- 
less terminal storage apparatus and a gateway ap- 
paratus according to a fourth embodiment of the 
present invention; 

FIG. 90 is a block diagram for indicating a structural 
example of a gateway according to a fifth embodi- 
ment of the present invention; 
FIG. 91 is a block diagram for showing a structural 
diagram in the case of employing a telephone com- 
munication control server in a sixth embodiment of 
the present invention; 

FIG. 92 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 93 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 94 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 95 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 96 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 97 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 98 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 99 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 1 00 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 101 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 1 02 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 1 03 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 1 04 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 1 05 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 1 06 is a flow chart for explaining operations of 
the sixth embodiment of the present invention; 
FIG. 107 is a flow chart for explaining a sixth em- 
bodiment(release phase) of the present invention; 
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FIG. 1 08 is a diagram for explaining a sixth embod- 
iment(one communication company) of the present 
invention; 

FIG. 1 09 is a flow chart for explaining the sixth em- 
bodiment of the present invention; 5 
FIG. 11 0 is a flow chart for explaining the sixth em- 
bodiment of the present invention; 
FIG. 111 is a diagram for indication an example of 
a communication company segment table of tele- 
phone numbers; io 
FIG. 112 is a diagram for representing an example 
of a telephone management server segment table 
of telephone numbers; 

FIG. 113 is a block diagram for indicating a struc- 
tural example of a media router according to a sev- *5 
enth embodiment of the present invention; 
FIG. 114 is an explanatory diagram for explaining 
the seventh embodiment of the present invention; 
FIG. 11 5 is a block diagram for representing an ar- 
rangement of an eighth embodiment of the present 20 
invention; 

FIG. 116 is a flow chart for showing an operation 
example of the eighth embodiment of the present 
invention; 

FIG. 117 is an explanatory diagram for explaining 25 
the eighth embodiment of the present invention; 
FIG. 118 is an explanatory diagram for explaining 
the eighth embodiment of the present invention; 
FIG. 119 is a flow chart for indicating an operation 
example of the eighth embodiment of the present 30 
invention; 

FIG. 120 is an explanatory diagram for explaining 
the eighth embodiment of the present invention; 
FIG. 121 is an explanatory diagram for explaining 
the eighth embodiment of the present invention; 35 
FIG. 122 is an explanatory diagram for explaining 
the eighth embodiment of the present invention; 
FIG. 123 is an explanatory diagram for explaining 
the sixth embodiment of the present invention; 
FIG. 124 is an explanatory diagram for explaining 40 
the eighth embodiment of the present invention; 
FIG. 125 is an explanatory diagram for explaining 
the sixth embodiment of the present invention; 
FIG. 126 is an explanatory diagram for explaining 
the eighth embodiment of the present invention; 45 
FIG. 127 is an explanatory diagram for explaining 
the eighth embodiment of the present invention; 
FIG. 128 is a diagram for explaining an eighth em- 
bodiment(another example of media router) of the 
present invention; 50 
FIG. 129 is an explanatory diagram for explaining 
the eighth embodiment of the present invention; 
FIG. 130 is an explanatory diagram for explaining 
the eighth embodiment of the present invention; 
FIG. 131 is an explanatory diagram for explaining 55 
the eighth embodiment of the present invention; 
FIG. 132 is a schematic diagram for indicating an 
internal portion of a media router, and a connection 



condition of IP terminal and LAN, connected to this 
media router; 

FIG. 133 is a diagram for indicating an example of 
a calling priority order control management table; 
FIG. 134 is a diagram for indicating an example of 
a calling priority order control management table; 
FIG. 1 35 is a diagram for explaining a ninth embod- 
iment of the present invention; 
FIG. 136 is a block diagram for indicating an ar- 
rangement of the ninth embodiment of the present 
invention; 

FIG. 137 is a flow chart for explaining an operation 
example of the ninth embodiment of the present in- 
vention; 

FIG. 138 is an explanatory diagram for explaining 
the ninth embodiment of the present invention; 
FIG. 139 is an explanatory diagram for explaining 
the ninth embodiment of the present invention; 
FIG. 140 is an explanatory diagram for explaining 
the ninth embodiment of the present invention; 
FIG. 141 is an explanatory diagram for explaining 
the ninth embodiment of the present invention; 
FIG. 142 is an explanatory diagram for explaining 
the ninth embodiment of the present invention; 
FIG. 143 is an explanatory diagram for explaining 
the ninth embodiment of the present invention; 
FIG. 144 is an explanatory diagram for explaining 
the ninth embodiment of the present invention; 
FIG. 145 is a block diagram for indicating an ar- 
rangement of the tenth embodiment of the present 
invention; 

FIG. 146 is a flow chart for explaining an operation 
example of the tenth embodiment of the present in- 
vention; 

FIG. 147 is an explanatory diagram for explaining 
the tenth embodiment of the present invention: 
FIG. 148 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 149 is an explanatory diagram for explaining 
the tenth embodiment of the present invention: 
FIG. 150 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 151 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 152 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 153 is an explanatory diagram for explaining 
the tenth embodiment of the present invention: 
FIG. 154 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 155 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 156 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 157 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 158 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
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FIG. 159 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 1 60 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 161 is an explanatory diagram for explaining 5 
the tenth embodiment of the present invention; 
FIG. 162 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 163 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 10 
FIG. 164 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 165 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 166 is an explanatory diagram for explaining 15 
the tenth embodiment of the present invention; 
FIG. 1 67 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 168 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 20 
FIG. 169 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 170 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 1 71 is an explanatory diagram for explaining 25 
the tenth embodiment of the present invention; 
FIG. 172 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 173 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 30 
FIG. 174 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 175 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 1 76 is an explanatory diagram for explaining 35 
the tenth embodiment of the present invention; 
FIG. 177 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 178 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 40 
FIG. 1 79 is a flow diagram for showing an operation 
example of the tenth embodiment of the present in- 
vention; 

FIG. 1 80 is a flow diagram for showing an operation 
example of the tenth embodiment of the present in- 45 
vention; 

FIG. 181 is a flow chart for describing an operation 
example(TCP-IAM) of the tenth embodiment of the 
present invention: 

FIG. 1 82 is a flow chart for explaining an operation so 
example(TCP-ACM) of the tenth embodiment of the 
present invention; 

FIG. 183 is a flow chart for describing an operation 
example(TCP-CPG) of the tenth embodiment of the 
present invention: 55 
FIG. 1 84 is a flow chart for explaining an operation 
example(TCP-ANM) of the tenth embodiment of the 
present invention: 



FIG. 185 is a flow chart for describing an operation 
example(TCP-REL) of the tenth embodiment of the 
present invention; 

FIG. 186 is a flow chart for explaining an operation 
example(TCP-RLC) of the tenth embodiment of the 
present invention; 

FIG. 187 is an explanatory diagram for explaining 
the tenth embodiment of the present invention: 
FIG. 188 is an explanatory diagram for explaining 
the tenth embodiment of the present invention: 
FIG. 189 is an explanatory diagram for explaining 
the tenth embodiment of the present invention: 
FIG. 190 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 191 is an explanatory diagram for explaining 
the tenth embodiment of the present invention: 
FIG. 192 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 193 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 194 is an explanatory diagram for explaining 
the tenth embodiment of the present invention: 
FIG. 195 is an explanatory diagram for explaining 
the tenth embodiment of the present invention; 
FIG. 196 is an explanatory diagram for explaining 
the tenth embodiment of the present invention: 
FIG. 197 is an explanatory diagram for explaining 
the tenth embodiment of the present invention: 
FIG. 1 98 is a block diagram for showing an arrange- 
ment of an 11-th embodiment of the present inven- 
tion; 

FIG. 199 is a flow chart for showing operations of 
the 11-th embodiment of the present invention; 
FIG. 200 is a flow chart for showing operations of 
the 11th embodiment of the present invention: 
FIG. 201 is a flow chart for showing operations of 
the 11th embodiment of the present invention; 
FIG. 202 is a block diagram for showing an arrange- 
ment of a 12-th embodiment of the present inven- 
tion; 

FIG. 203 is an explanatory diagram for explaining 
the 12th embodiment of the present invention; 
FIG. 204 is an explanatory diagram for explaining 
the 12th embodiment of the present invention; 
FIG. 205 is a flow chart for showing operations of 
the 12th embodiment of the present invention. 
FIG. 206 is a flow chart for showing operations of 
the 12th embodiment of the present invention; 
FIG. 207 is a flow chart for showing operations of 
the 12th embodiment of the present invention; 
FIG. 208 is a flow chart for showing operations of 
the 12th embodiment of the present invention; 
FIG. 209 is a flow chart for showing operations of 
the 12th embodiment of the present invention; 
FIG. 210 is a flow chart for showing operations of 
the 12th embodiment of the present invention; 
FIG. 211 is a flow chart for showing operations of 
the 12th embodiment of the present invention; 
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FIG. 212 is a flow chart for showing operations of 
the 12th embodiment of the present invention; 
FIG. 213 is a flow chart for showing operations of 
the 12th embodiment of the present invention; 
FIG. 21 4 is a block diagram for showing a 1 3-th em- 5 
bodiment of the present invention; 
FIG. 215 is a flow chart for describing an operation 
example of the 13-th embodiment of the present in- 
vention; 

FIG. 216 is an explanatory diagram for explaining 10 

the 13th embodiment of the present invention; 

FIG. 217 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 218 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 15 

FIG. 219 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 220 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 221 is an explanatory diagram for explaining 20 

the 13th embodiment of the present invention; 

FIG. 222 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 223 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 25 

FIG. 224 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 225 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 226 is an explanatory diagram for explaining 30 

the 13th embodiment of the present invention; 

FIG. 227 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 228 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 35 

FIG. 229 is an explanatory diagram for explaining 

the 13-th embodiment of the present invention; 

FIG. 230 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 231 is an explanatory diagram for explaining *o 

the 13th embodiment of the present invention; 

FIG. 233 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 234 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 45 

FIG. 234 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 235 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 236 is an explanatory diagram for explaining so 

the 13th embodiment of the present invention; 

FIG. 237 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 238 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 55 

FIG. 239 is an explanatory diagram for explaining 

the 13th embodiment of the present invention; 

FIG. 240 is an explanatory diagram for explaining 



the 13th embodiment of the present invention; 
FIG. 241 is an explanatory diagram for explaining 
the 13th embodiment of the present invention; 
FIG. 242 is an explanatory diagram for explaining 
the 13th embodiment of the present invention; 
FIG. 243 is an explanatory diagram for explaining 
the 13th embodiment of the present invention; 
FIG. 244 is an explanatory diagram for explaining 
the 13th embodiment of the present invention; 
FIG. 245 is an explanatory diagram for explaining 
the 13th embodiment of the present invention; 
FIG. 246 is an explanatory diagram for explaining 
the 13th embodiment of the present invention; 
FIG. 247 is an explanatory diagram for explaining 
the 13th embodiment of the present invention; 
FIG. 248 is an explanatory diagram for explaining 
the 13th embodiment of the present invention; 
FIG. 249 is a block diagram for showing a 14-th em- 
bodiment of the present invention; 
FIG. 250 is a flow chart for describing an operation 
example of the 14-th embodiment of the present in- 
vention; 

FIG. 251 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 252 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 253 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 254 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 255 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 256 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 257 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 258 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 259 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 260 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 261 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 262 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 263 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 264 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 265 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 266 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 267 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 268 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
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FIG. 269 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 270 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 271 is an explanatory diagram for explaining 5 
the 14th embodiment of the present invention; 
FIG. 272 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 273 is an explanatory diagram for explaining 
the 14-th embodiment of the present invention. 10 
FIG. 274 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 275 is an explanatory diagram for explaining 
the 14th embodiment of the present invention; 
FIG. 276 is an explanatory diagram for explaining 15 
the 14th embodiment of the present invention; 
FIG. 277 is a block diagram for showing a 15-th em- 
bodiment of the present invention; 
FIG. 278 is a flow chart for describing an operation 
example of the 1 5-th embodiment of the present in- 20 
vention; 

FIG. 279 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 280 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 25 

FIG. 281 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 282 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 283 is an explanatory diagram for explaining 30 

the 15th embodiment of the present invention; 

FIG. 284 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 285 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 35 

FIG. 286 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 287 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 288 is an explanatory diagram for explaining *o 

the 15th embodiment of the present invention; 

FIG. 289 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 290 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 45 

FIG. 291 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 292 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 293 is an explanatory diagram for explaining so 

the 15th embodiment of the present invention; 

FIG. 294 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 295 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 55 

FIG. 296 is an explanatory diagram for explaining 

the 15th embodiment of the present invention; 

FIG. 297 is an explanatory diagram for explaining 



the 15th embodiment of the present invention; 
FIG. 298 is an explanatory diagram for explaining 
the 15th embodiment of the present invention; 
FIG. 299 is an explanatory diagram for explaining 
the 15th embodiment of the present invention; 
FIG. 300 is an explanatory diagram for explaining 
the 15th embodiment of the present invention; 
FIG. 301 is an explanatory diagram for explaining 
the 15th embodiment of the present invention; 
FIG. 302 is an explanatory diagram for explaining 
the 15th embodiment of the present invention; 
FIG. 303 is an explanatory diagram for explaining 
the 15th embodiment of the present invention; 
FIG. 304 is an explanatory diagram for explaining 
the 15th embodiment of the present invention; 
FIG. 305 is a block diagram for showing a 1 6-th em- 
bodiment of the present invention; 
FIG. 306 is a flow chart for describing an operation 
example of the 16-th embodiment of the present in- 
vention; 

FIG. 307 is an explanatory diagram for explaining 
the 16th embodiment of the present invention; 
FIG. 308 is an explanatory diagram for explaining 
the 16th embodiment of the present invention; 
FIG. 309 is an explanatory diagram for explaining 
the 16th embodiment of the present invention; 
FIG. 310 is a part of a block diagram for showing a 
17-th embodiment of the present invention; 
FIG. 311 is a part of a block diagram for showing a 
17-th embodiment of the present invention; 
FIG. 312 is a part of a block diagram for showing a 
17-th embodiment of the present invention; 
FIG. 313 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 314 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 315 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 316 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 317 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 318 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 319 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 320 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 321 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 322 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 323 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 324 is an explanatory diagram for explaining 
the 1 7th embodiment of the present invention; 
FIG. 325 is an explanatory diagram for explaining 
the 1 7th embodiment of the present invention; 
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FIG. 326 is a part of a diagram for explaining the 
address management table in the 17-th embodi- 
ment of the present invention; 
FIG. 327 is a part of a diagram for explaining the 
address management table in the 17-th embodi- 
ment of the present invention; 
FIG. 328 is a part of a diagram for explaining the 
address management table in the 17-th embodi- 
ment of the present invention; 
FIG. 329 is an explanatory diagram for explaining 
the 1 7th embodiment of the present invention; 
FIG. 330 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 331 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 332 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 333 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 334 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 335 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 336 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 337 is an explanatory diagram for explaining 
the 17th embodiment of the present invention; 
FIG. 338 is a part of a block diagram for showing 
the 18th embodiment of the present invention; 
FIG. 339 is a part of a block diagram for showing 
the 18th embodiment of the present invention; 
FIG. 340 is a part of a block diagram for showing 
the 18th embodiment of the present invention; 
FIG. 341 is a part of a block diagram for showing 
the 18th embodiment of the present invention; 
FIG. 342 is an explanatory diagram for explaining 
the 18th embodiment of the present invention; 
FIG. 343 is an explanatory diagram for explaining 
the 18th embodiment of the present invention; 
FIG. 344 is an explanatory diagram for explaining 
the 18th embodiment of the present invention; 
FIG. 345 is an explanatory diagram for explaining 
the 18th embodiment of the present invention; 
FIG. 346 is an explanatory diagram for explaining 
the 18th embodiment of the present invention; 
FIG. 347 is a part of a block diagram for showing a 
19-th embodiment of the present invention; 
FIG. 348 is a part of a block diagram for showing a 
19-th embodiment of the present invention; 
FIG. 349 is a part of a block diagram for showing a 
19-th embodiment of the present invention; 
FIG. 350 is an explanatory diagram for explaining 
the 19th embodiment of the present invention; 
FIG. 351 is an explanatory diagram for explaining 
the 19th embodiment of the present invention; 
FIG. 352 is a block diagram for showing a 20-th em- 
bodiment of the present invention; 
FIG. 353 is an explanatory diagram for explaining 



the 20th embodiment of the present invention; 
FIG. 354 is an explanatory diagram for explaining 
the 20th embodiment of the present invention; 
FIG. 355 is an explanatory diagram for explaining 
5 the 20th embodiment of the present invention; 

FIG. 356 is an explanatory diagram for explaining 
the present invention: 

FIG. 357 is an explanatory diagram for explaining 
the present invention: 
10 FIG. 358 is an explanatory diagram for explaining 
the present invention; 

FIG. 359 is an explanatory diagram for explaining 
the present invention: and 

FIG. 360 is an explanatory diagram for explaining 
15 the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

20 [0058] It should be understood that both the IP-cap- 
sulation operation and the IP-inverse-capsulation oper- 
ation, which are explained in the embodiment of the 
present invention, may be replaced by both a capsula- 
tion operation and an inverse-capsulation operation ex- 

25 ecuted in a layer lower than the communication layer-3 
layers., for instance, may be substituted by both a cap- 
sulation operation and an inverse-capsulation operation 
by a header of an optical HDLC frame of the communi- 
cation layer-2 layers. Furthermore, an internal address 

30 of a transmission source is not contained in a header 
which is applied in a capsulation operation and an in- 
verse-capsulation operation. In other words, both a sim- 
ple capsulation operation and a simple inverse-capsu- 
lation operation may be realized to which a simple head- 

35 er is applied. It should also be noted that similarly in this 
simple capsulation operation, an address administration 
table having the same function is employed, which is 
used in the capsulation operation and the inverse-cap- 
sulation operation. Referring now to FIG. 357, the sim- 

40 pie capsulation operation will be described. 

[0059] In this drawing, block 2300 indicates an IP 
communication network: reference numerals 2301, 
2302, 2303, 2304 ? 2305 denote network node appara- 
tus; reference numerals 2301-1, 2302-1, 2303-1, 

45 2304-1, 2305-1 show address administration tables; 
and reference numerals 2301-1, 2301-3, 2302-2, 
2302-3, 2303-2, 2303-3, 2304-2, 2304-3 represent con- 
tents(logic terminals) between termination units of com- 
munication lines and the network node apparatus. Inter- 

50 nal addresses "IA1", "IA2", "IA3 n , "IA4", tt IA5 u , "IA6", 
"IA7", "IA8" are applied to these logic terminals. Refer- 
ence numerals 2306-1 to 2306-9 show IP terminals hav- 
ing functions for transmitting/receiving IP packets, and 
own external IP addresses "EA1 M to "EA9". Reference 

55 numerals 2307-1 to 2307-4 shown routers. The above- 
explained network node apparatus and routers are di- 
rectly connected via a communication line to each other, 
or are indirectly connected via routers to each other. The 
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terminals are connected via a communication line to the 
network node apparatus. In the description of FIG. 357, 
only an IP header portion is described as a header por- 
tion of an IP, and other items are omitted. 
[0060] In the case that the terminal 2306-1 transmits 5 
such a IP packet 2310 whose transmission source ad- 
dress is equal to "EA1" and whose destination address 
is equal to "EA3" and also the network node apparatus 
2301 receives an IP packet 231 0, the network node ap- 
paratus 2301 confirms such a fact that an internal ad- w 
dress applied to a logic terminal of a terminal of a com- 
munication line into which the IP packet 231 0 is entered 
is equal to "IA1", and furthermore, a destination external 
IP address of the IP packet 23 10 is equal to "EA3". Then, 
the network node apparatus 2301 retrieves a content of 15 
the address administration table 2301-1, and also re- 
trieves a record containing such addresses that an in- 
ternal IP address of a transmission source corresponds 
to "IA1 " in the beginning, and subsequently, an external 
destination IP address corresponds to M EA3 U . Further- 20 
more, the network node apparatus 2301 checks as to 
whether or not the transmission source external IP ad- 
dress "EA 1 " contained in the IP packet 2310 is included 
in the above-detected record. 

[0061] In this example, a record of a first column of 25 
the address administration table 2301 -1 from a top col- 
umn is equal to "EA1 , EA3, IA1, IA3". While using the 
address of "IA3 M present in this record, a simple header 
is applied to the IP packet 231 0 so as to form an internal 
packet 2313(namely, simple capsulation operation). It 30 
should be noted that the simple header does not contain 
the transmission source internal address "IA1". The 
formed internal packet 2313 is reached via the routers 
2307-1 and 2307-2 to the network node apparatus 2302. 
The network node apparatus 2302 removes the simple 35 
header of the received internal packet 2313(simple in- 
verse-capsulation operation), and sends out the ac- 
quired external IP packet 231 7(having the same content 
of IP packet 231 0) to the communication line. Then, the 
IP terminal 2306-3 receives this IP packet 2317. It 40 
should also be noted that the record "EA3, EA1 , IA3, 
IA1" of the first column of the address administration ta- 
ble 2302-1 is used so as to transfer the IP packet by 
employing a method similar to the above-described 
method along a direction opposite to the above-ex- 45 
plained direction. 

[0062] When the simple capsulation operation is car- 
ried out in the network node apparatus 2301 , such a 
checking operation may be omitted. That is, the network 
node apparatus 2301 checks as to whether or not the so 
transmission source external IP address "EA1" con- 
tained in the IP packet 2310 is included in the detected 
record within the address administration table 2301-1. 
In such a case of the above-explained checking opera- 
tion of the IP address "EA1", the respective records of 55 
the address administration table 2301-1 can be made 
excluding the transmission source external IP address. 
Furthermore, with respect to two external IP addresses 



(namely, transmission source IP address and destina- 
tion IP address) contained in each of the records of the 
address administration table 2301-1 , such a simple cap- 
sulation technical method which is made based upon a 
similar principle idea to an address mask technical 
method (will be discussed later) may be applied. 
[0063] A description will now be made of another ex- 
ample where an IP packet is transferred. 
[0064] In the case that the terminal 2306-5 transmits 
such an IP packet 2312 whose transmission source ad- 
dress is equal to "EA5" and whose destination address 
is equal to "EA4" and also the network node apparatus 
2303 receives an IP packet 2312, the network node ap- 
paratus 2303 confirms such a fact that an internal ad- 
dress applied to a logic terminal of a terminal of a com- 
munication line into which the IP packet 2312 is entered 
is equal to "IA5", and furthermore, a destination external 
IP address of the IP packet 231 2 is equal to "EA4". Then, 
the network node apparatus 2303 retrieves a content of 
the address administration table 2303-1 , and also re- 
trieves such a record that the transmission source inter- 
nal IP address is equal to "IA5 M in the beginning. In this 
case, a record "Mask7, EA7x : IA5, IA7" of a first column 
of the address administration table 2303-1 from a top 
column corresponds to a record "Mask4, EA4x, IA5, 
IA4" of a second column of this address administration 
table. As to the record of the first column, the network 
node apparatus 2303 checks as to whether or not a re- 
sult of "AND"-gating operation between the mask 
"Mask7" and the destination external IP address "EA4" 
contained in the external IP packet 2312 is made coin- 
cident with the destination external IP address "EA7x" 
contained in the record of the first column (refer to be- 
low-mentioned formula (4)). In this case, the M AND"-gat- 
ing result is not made coincident with the destination ex- 
ternal IP address "EA7x". Next, as to the record of the 
second column, the network node apparatus 2303 
checks as to whether or not a result of "AND"-gating op- 
eration between the destination external IP mask 
,, Mask4" and the destination external IP address "EA4" 
contained in the external IP packet 2312 is made coin- 
cident with the destination external IP address "EA4x" 
contained in the record of the second column (refer to 
below-mentioned formula (5)). In this case, this °AND n - 
gating result is made coincident with the destination ex- 
ternal IP address w EA4x". 

If ( ,, Mask7" and "EA4" = "EA7x") ??? (4) 



If ("Mask4" and "EA4" = "EA4x") ??? (5) 

[0065] In this example, a record of a second column 
of the address administration table 2303-1 from a top 
column is equal to "Mask4, EA4x, IA5, IA4". While using 
the address of "IA4 M present in this record, a simple 
header is applied to the IP packet 231 2 so as to form an 
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internal packet 2314(namety, simple capsulation oper- 
ation). It should be noted that the simple header does 
not contain the transmission source internal address 
"IA5". The formed internal packet 2314 is reached via 
the routers 2307-3, 2307-4 and 2307-2 to the network 
node apparatus 2302. The network node apparatus 
2302 removes the simple header of the received internal 
packet 231 4(simple inverse-capsulation operation); and 
sends out the acquired external IP packet 2318(having 
the same content of IP packet 2312) to the communica- 
tion line. Then, the IP terminal 2306-4 receives this IP 
packet 231 8. 

[0066] Next, in the network node apparatus 2301-1, 
an I P packet 231 1 which is sent from the terminal 2306-2 
to the terminal 2306-7 is simple-capsulated in a capsu- 
lation manner similar to the above-explained capsula- 
tion manner by employing a record "EA2, EA7 : IA2 t IA7" 
of a second column of the address administration table 
2301 -1 so as to become an internal capsule 231 6. This 
internal capsule 231 6 is reached via the routers 2307-1 , 
2307-2 and 2307-4 to the network node apparatus 2304. 
This network node apparatus 2304 removes the simple 
header of the received internal packet 2316(namely, 
simple reverse-capsulation operation), and then sends 
out the acquired external IP packet 2319(having the 
same content of IP packet 2311) to the communication 
line, and the IP terminal 2306-7 receives this IP packet 
2319. 

[0067] It should also be understood that the above- 
explained address mask technical method has a similar 
basic idea to that of the address mask technical method 
as explained with reference to FIG. 351 . As another ex- 
ample of the capsulation operation and the inverse-cap- 
sulation operation by employing the simple header, the 
known MPLS label by way of the MPLS technical meth- 
od may be utilized. In this example, while the MPLS label 
contains the destination internal address, the MPLS la- 
bel does not contain the transmission source internal 
address. 

[0068] Next, in the network node apparatus 2305, the 
IP packet 2321 sent out from the terminal 2306-9 to the 
terminal 2306-8 undergoes a simple encapsulation us- 
ing the record "Msk8, EA8y, IA8" in the second line of 
the address management table 2305-1 according to a 
method similar to that of the above-mentioned case 
thereby to become an internal capsule 2322, which goes 
through the router 2307-4 and then reaches the network 
node apparatus 2304. The network node apparatus 
2304 removes the simple header of the received internal 
packet 2322(simple decapsulation), and then sends out 
the external IP packet 2323 (having the same contents 
of the I P packet 2321 ) obtained as described above onto 
the communication line. The IP terminal 2306-8 then re- 
ceives the IP packet 2319. 

[0069] FIG. 358 shows the form of an internal packet 
(referred to also as an internal frame) formed in the 
above-mentioned simple encapsulation. The internal 
packet has a form in which a simple header is added to 



an external IP packet. The simple header includes a 
destination internal address and an information region, 
but does not include a transmission source internal ad- 
dress. The information region includes the information 

5 (protocol and the like) concerning the payload region of 
the internal packet. Another embodiment of the above- 
mentioned simple encapsulation and decapsulation is 
described below with reference to FIGs. 359 and 360. 
In the figure, reference numerals 2351 -1 to 2351 -7 indi- 

10 cate IP transfer networks. Reference numerals 2352-1 
to 2352-7 indicate terminals having an external IP ad- 
dress "EA1". Reference numerals 2353-1 to 2353-7 in- 
dicate terminals having an external IP address "EA2". 
Reference numerals 2354-1 to 2354-7 indicate internal 

15 packets(internal frames). Reference numerals 2355-1 
to 2355-7 and 2356-1 to 2356-7 indicate network node 
apparatuses. Each reference numeral 2359-1 to 2359-7 
indicates a connection point(logical terminal) between 
a communication line and a network node apparatus, 

20 and an internal IP address "IA1" is assigned. Each ref- 
erence numeral 2360-1 to 2360-7 indicates a connec- 
tion point(logical terminal) between a communication 
line and a network node apparatus, and an internal IP 
address U IA2" is assigned. Reference numerals 2357-1 

25 to 2357-7 and 2358-1 to 2358-7 indicate address .ad- 
ministration tables. Each terminal and each network 
node apparatus are interconnected by a communication 
line, and so are each network node apparatus and the 
other terminals. An IP packet is transmitted and re- 

30 ceived between each terminal and each network node 
apparatus, while an above-mentioned internal packet 
(internal frame) is transferred between the network node 
apparatuses. 

[0070] The terminal 2352-1 transmits an IP packet 

35 having a transmission source address "EA1 " and a des- 
tination address "EA2". On receiving the IP packet, the 
network node apparatus 2355-1 confirms that the inter- 
nal address assigned to the logical terminal at the ter- 
mination end of the communication line to which the IP 

40 packet is inputted is "IA1", and that the destination ex- 
ternal IP address of the IP packet is "EA2". The network 
node apparatus then searches the inside of the address 
administration table 2357-1 thereby to find a record hav- 
ing firstly the transmission source internal IP address 

45 "IA1" and secondly the destination external IP address 
"EA2". In this example, this is the record "EA2, IA1 , IA2 M 
in the first line of the address administration table 
2357-1 . By using the address "IA2" within the record, a 
simple header is added to the IP packet, whereby an 

50 internal packet 2354-1 is formed (simple encapsula- 
tion). The formed internal packet 2354-1 goes through 
the communication line and then reaches the network 
node apparatus 2356-1 . The network node apparatus 
2356-1 removes the simple header of the received in- 

55 ternal packet 2354-1 (simple decapsulation), and then 
sends out the obtained external IP packet to the com- 
munication line. The IP terminal 2353-1 then receives 
the restored IP packet. 
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[0071] The terminal 2352-2 transmits an IP packet 
having a transmission source address "EA1" and a des- 
tination address "EA2". On receiving the IP packet, re- 
gardless of the internal address assigned to the logical 
terminal at the termination end of the communication 
line to which the IP packet is inputted, the network node 
apparatus 2355-2 confirms that the transmission source 
external IP address of the IP packet is "EA1 ", and that 
the destination external IP address is ,, EA2". The net- 
work node apparatus then searches the inside of the ad- 
dress administration table 2357-2. In this example, the 
result is the record "EA1 , EA2, IA2" in the first line of the 
address administration table 2357-2. By using the ad- 
dress "IA2" within the record, a simple header is added 
to the IP packet, whereby an internal packet 2354-2 is 
formed (simple encapsulation). The formed internal 
packet 2354-2 goes through the communication line and 
then reaches the network node apparatus 2356-2. The 
network node apparatus 2356-2 removes the simple 
header of the received internal packet 2354-1 (simple 
decapsulation), and then sends out the obtained exter- 
nal IP packet to the communication line. The IP terminal 
2353-2 then receives the restored IP packet. 
[00721 The terminal 2352-3 transmits an IP packet 
having a transmission source address "EA1 " and a des- 
tination address "EA2 n . On receiving the IP packet, re- 
gardless of the internal address assigned to the logical 
terminal at the termination end of the communication 
line to which the IP packet is inputted, the network node 
apparatus 2355-3 confirms that the destination external 
IP address of the IP packet is "EA2". The network node 
apparatus then searches the inside of the address ad- 
ministration table 2357-1 thereby to find a record having 
the destination external IP address "EA2". In this exam- 
ple, the result is the record "EA2, iA2" in the first line of 
the address administration table 2357-1. By using the 
address "IA2" within the record, a simple header is add- 
ed to the IP packet, whereby an internal packet 2354-3 
is formed(simple encapsulation). The formed internal 
packet 2354-3 goes through the communication line and 
then reaches the network node apparatus 2356-3. The 
network node apparatus 2356-1 removes the simple - 
header of the received internal packet 2354-3(simple 
decapsulation), and then sends out the obtained exter- 
nal IP packet to the communication line. The IP terminal 
2353-3 then receives the IP packet. 
[0073] The terminal 2352-4 transmits an IP packet 
having a transmission source address "EA1 " and a des- 
tination address "EA2". On receiving the IP packet, the 
network node apparatus 2355-4 confirms that the inter- 
nal address assigned to the logical terminal at the ter- 
mination end of the communication line to which the IP 
packet is input is "IA1 ", and that the destination external 
IP address of the IP packet is M EA2\ The network node 
apparatus then searches the inside of the address ad- 
ministration table 2357-4 thereby to find a record having 
firstly the transmission source internal IP address "IA1 ". 
In this example, the result is the record "Msk1 , EA1x, 



Msk2, EA2x, IA1 , IA2" in the first line of the address ad- 
ministration table 2357-4. The network node apparatus 
checks first whether the result of the "and" operation be- 
tween the mask "Msk2 ,, of the record in the first line and 

5 the destination external IP address "EA2" of the input 
external IP packet coincides with the destination exter- 
nal IP address "EA2x" of the record in the first line or not 
(the following equation (6)), and further checks whether 
the result of the "and" operation between the transmis- 

10 sion source external IP mask "Msk1 " and the transmis- 
sion source external IP address "EA1 " in the external IP 
packet coincides with the destination external IP ad- 
dress "EA1 x" in the record or not (the following equation 
(7)). They coincide in this case. 

15 

If =("Msk2" and "EA2" = ,! EA2x") ??? (6) 



20 If ("Msk1" and "EA1 " = "EA1x") ??? (7) 

In this example, it is the above-mentioned record in the 
first line of the address administration table 2357-4. By 
using the address "IA2" within the record, a simple head- 

25 er is added to the I P packet, whereby an internal packet 
2354-4 is formed (simple encapsulation). The formed in- 
ternal packet 2354-4 goes through the communication 
line and then reaches the network node apparatus 
2356-4. The network node apparatus 2356-4 removes 

30 the simple header of the received internal packet 2354-4 
(simple decapsulation), and then sends out the obtained 
external IP packet to the communication line. The IP ter- 
minal 2353-4 then receives the IP packet. 
[0074] The case that the terminal 2352-5 transmits an 

35 |p packet having a transmission source address "EA1 " 
and a destination address "EA2" and that the network 
node apparatus 2355-5 receives the IP packet is similar 
to the case that the terminal 2352-4 transmits the IP 
packet having a transmission source address "EA1" and 

40 a destination address "EA2". The point of difference is 
not to carry out the "and" operation between the desti- 
nation external IP mask and the destination external IP 
address in the external IP packet. The other points are 
the same. 

45 [0075] The case that the terminal 2352-6 transmits an 
IP packet having a transmission source address "EA1" 
and a destination address "EA2" and that the network 
node apparatus 2355-6 receives the IP packet is similar 
to the case that the terminal 2352-4 transmits the IP 

50 packet having a transmission source address "EA1 " and 
a destination address "EA2". The point of difference is 
not to carry out the confirmation on the internal address 
assigned to the logical terminal at the termination end 
of the communication line to which the IP packet is in- 

55 putted. The other points are the same. 

[0076] The case that the terminal 2352-7 transmits an 
IP packet having a transmission source address "EA1" 
and a destination address "EA2" and that the network 
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node apparatus 2355-7 receives the IP packet is similar 
to the case that the terminal 2352-5 transmits the IP 
packet having a transmission source address "EA1 " and 
a destination address "EA2". The point of difference is 
not to carry out the confirmation on the internal address 
assigned to the logical terminal at the termination end 
of the communication line to which the IP packet is in- 
putted. The other points are the same. 
[0077] In accordance with the present invention, the 
terminal-to-terminal communication connection control 
method applicable to IP transfer networks may be real- 
ized, while combining several functions with each other, 
or changing some functions, which are disclosed in Jap- 
anese Patent Application No. 128956/1 999 filed by the 
Applicant, the line(circuit) connecting method of the No. 
7-common line signal system, "JT-H323 gateway stand- 
ardized by ITU-T recommendation H323 ANNEX D", 
"SIP telephone protocol", and the embodiment-36 of 
Japanese Patent No. 3084681 -B2. Furthermore, while a 
media router, a gateway, and an IP network service op- 
eration/management server are conducted, the ar- 
rangements and the operation sequences of the media 
router and the gateway are concretely defined; modes 
of IP packets used in terminal-to-terminal communica- 
tions with employment of the media router and the gate- 
way are concretely defined; and also the functions which 
should be owned by the IP network service operation/ 
management servers are concretely defined. 
[0078] In accordance with Japanese Patent Applica- 
tion No. 1 28956/1 999, the integrated IP transfer network 
contains a plurality of IP transfer networks. In other 
words, the integrated IP transfer network contains at 
least two, or more networks of the IP data network, the 
IP telephone network, the IP voice/image network (IP 
audio/visual network), the best effort network, the IP da- 
ta multicast network, the IP base TV broadcast network, 
and the network node apparatus. The network node ap- 
paratus is connected via the communication line to any 
one, or more of the IP transfer networks. On the other 
hand, the network node apparatus terminal of the net- 
work node apparatus is connected via the communica- 
tion line to the terminal externally provided with the in- 
tegrated IP transfer network. 

[0079] In the present invention, an integrated IP trans- 
fer network contains thereinto one, or more gateways. 
Alternatively, the integrated IP transfer network is direct- 
ly connected via a communication line connected to a 
network node apparatus to one, or more media routers, 
otherwise, is indirectly connected to a media router pro- 
vided inside a LAN. Both a gateway and a media router 
correspond to one sort of such a router having a function 
that an IP terminal, an IP telephone set, an IP voice/ 
image(audio/visual) apparatus, and the like are directly 
connected to the router so as to be stored thereinto. 
While either the gateway or the media router, and a do- 
main name server provided inside the integrated IP 
transfer network, are employed, a connection control of 
terminal-to-terminal communications is carried out by 



employing an IP transfer network among terminals. In 
order that terminals are registered/recorded into the IP 
transfer network, at least addresses of these terminals 
are recorded/saved in an address management table 

5 employed in the network node apparatus, or in the do- 
main name server installed in the IP transfer network. 
Also, an IP network service operation/management 
server is provided in each of the IP transfer networks. 
This IP network service operation/management server 

10 is provided so as to manage resources of network in a 
batch mode every communication industry. As the net- 
work resources, there are operation/management of the 
IP transfer network, services provided by the IP transfer 
networks, the routers, and communication lines. 

15 [0080] The sort of the above-explained IP service op- 
eration/management servers may be determined with 
respect to each of the various IP transfer networks. For 
instance, an IP data service operation/management 
server(DNS) for managing IP data communications in a 

20 batch mode may be installed inside the IP data network. 
Also, an IP telephone service operation/management 
server(TES) for managing telephone communications 
in a batch mode may be installed inside the IP telephone 
network. Also, an IP voice/image service operation/ 

25 management server(AVS) for managing voice/image 
communications in a batch mode may be installed inside 
the IP voice/image network. A best effort service oper- 
ation/management server(BES) for managing best ef- 
fort communications in a batch mode may be installed 

30 inside a best effort network. An IP data multicast service 
operation/management server(DMS) for managing IP 
data multicast communications in a batch mode may be 
installed inside an IP data multicast network. Further, an 
IP base TV broadcast service operation/management 

35 server(TVS) for managing IP base TV broadcasting op- 
erations in a batch mode may be installed in an IP base 
TV broadcast network. It should be understood that a 
service operation/management server provided in each 
of the IP transfer networks may be subdivided into a net- 

40 work service server and a network operation/manage- 
ment server. The network service server mainly manag- 
es network services provided by the respective IP trans- 
fer networks, whereas the network operation/manage- 
ment server mainly manages resources of a network. 

45 [0081] Referring now to drawings, various embodi- 
ments of the present invention will be described. 

1. FIRST EMBODIMENT USING MEDIA ROUTER: 

so [0082] In FIG. 20, reference numeral 2 shows an in- 
tegrated IP transfer network, reference numeral 3 indi- 
cates an IP data network, reference numeral. 4 repre- 
sents an IP telephone network, reference numeral 5-1 
denotes an IP voice/image network, reference numeral 
55 5-2 shows a best effort network, reference numeral 6-1 
indicates a range of an IP transfer network operated/ 
managed by a communication company "X M , and refer- 
ence numeral 6-2 represents a range of an IP transfer 
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network operated/managed by a communication com- 
pany "Y". Also, reference numerals 7-1 , 7-2, 7-3, 7-4, 
8-1, 8-2, 8-3 and 8-4 show a network node apparatus, 
respectively. Reference numerals 9-1 and 9-2 represent 
gateways. Reference numerals 10-1 to 10-8 show com- 
munication lines, reference numerals 11-1 to 11-10 de- 
note IP terminals, reference numerals 12-1 and 12-2 
show independent type IP telephone sets, and refer- 
ence numerals 13-1 to 13-4 represent dependent type 
IP telephone sets. Further, reference numerals 16-1 to 

16- 4 represent dependent type !P voice/image appara- 
tus. 

[0083] The network node apparatus is connected to 
any of the IP transfer networks via a communication line. 
In other words, the network node apparatus is connect- 
ed to one, or more networks of the IP data network 3, 
the IP telephone network 4, the IP voice/image network 
5-1 and the best effort network 5-2. On the other hand, 
the network node apparatus is connected via the com- 
munication lines 10-1 to 10-8 to the IP terminals 11-1 
and 11-2, the independent type IP telephone sets 12-1 
and 12-2, the media routers 14-1 and 14-2, and the 
LANs 15-1 and 15-2. The IP terminals are installed out- 
side the integrated IP transfer network. The media rout- 
ers 14-3 and 14-4 are installed inside the LAN 15-1 and 
the LAN 15-2, and are indirectly connected to the net- 
work node apparatus. The media routers 14-1 to 14-4 
are directly connected to the dependent type IP tele- 
phone sets 13-1, 13-2, 13-4; the dependent type IP 
voice/image apparatuses 16-1, 16-2, 16-3; and analog 
telephone sets 18-1 to 18-4 so as to store thereinto 
them. Other analog telephone sets 18-5 and 18-6 are 
connected via public switched telephone networks 26-1 
and 26-2 to the gateways 9-1 and 9-2. The gateway 9-1 
is connected via a communication line to the network 
node apparatus 8-4, and the gateway 9-2 is connected 
via a communication line to the network node apparatus 
7-4. 

[0084] Reference numerals 19-1 to 19-19 show rout- 
ers which transfer IP packets, and reference numerals 
26-1 and 26-2 represent public switched telephone net- 
works (will be referred to as a "PSTN" hereinafter). The 
media router 14-1 is connected via the communication 
line 10-1 to the network node apparatus 8-2, the media 
router 14-2 is connected via the communication line 
10-5 to the network node apparatus 7-2, the LAN 15-1 
is connected via the communication line 1 0-3 to the net- 
work node apparatus 8-4, and the LAN 1 5-2 is connect- 
ed via the communication line 1 0-7 to the network node 
apparatus 7-4. 

[0085] The analog telephone set 1 8-5 is connected to 
the network node apparatus 8-4 via the telephone line 

1 7- 3, the public switched telephone network 26-1 , the 
telephone line 17-1 and the gateway 9-1. Similarly, the 
analog telephone set 1 8-6 is connected to the network 
node apparatus 7-4 via the telephone line 1 7-4, the pub- 
lic switched telephone network 26-2, the telephone line 
17-2 and the gateway 9-2. The media router 14-1 con- 



tains a router 20-3, a connection control unit 22-1 , an 
H323 termination unit 23-1 and an SCN interface 24-1 . 
The router 20-3 is connected to the connection control 
unit 22-1 . The connection control unit 22-1 is connected 
5 to the H323 termination unit 23-1 . The H323 termination 
unit 23-1 is connected to the SCN interface. Similarly : 
the media router 14-2 contains a router 20-4, a connec- 
tion control unit 22-2, an H323 termination unit 23-2 and 
an SCN interface 24-2. 
io [0086] The router 20-1 provided inside the LAN 15-1 
is connected via the communication line 1 0-3 to the net- 
work node apparatus 8-4. The LAN 15-1 is connected 
via a LAN communication line such as the Ethernet to 
both the IP terminal 11-4 and the media router 14-3. Al- 
'5 so. the media router 14-3 is connected via the commu- 
nication line to the IP terminal 11-5, the dependent type 
IP voice/image apparatus 16-2, and the analog tele- 
phone set 18-2, respectively. Similarly, the router 20-2 
provided inside the LAN 15-2 is connected via the com- 
munication line 1 0-7 to the network node apparatus 7-4. 
The LAN 15-2 is connected via a LAN communication 
line such as the Ethernet to both the IP terminal 11-8 
and the media router 14-4. Also, the media router 14-4 
is connected via the communication line to the IP termi- 
nal 11-9, the dependent type IP telephone set 13-4 and 
the analog telephone set 18-4, respectively. 
[0087] Reference numerals 21 -1 to 21 -5 show routers 
which transfer IP packets between the range 6-1 man- 
aged by the communication company "X" and the range 
6-2 managed by the communication company "Y". Also, 
reference numerals 27-1 and 27-2 show ATM (asynchro- 
nous transfer mode) networks, reference numeral 27-3 
indicates an optical communication network, and refer- 
ence numeral 27-4 denotes a frame relay(FR) switching 
network, which are employed as a high speed main line 
network used to transfer an IP packet, respectively. It 
should also be noted that the ATM network, the optical 
communication network and the frame relay switching 
network may be employed as any of elements of sub-IP 
networks employed in the integrated IP transfer net- 
work. 

[0088] The IP data service operation/management 
server 35-1 , the IP telephone service operation/man- 
agement server 36-1 , the IP voice/image service oper- 
ation server 37-1 . and the best effort service operation/ 
management server 38-1 are managed by the commu- 
nication company "X", respectively, and are provided 
within the range 6-1 of the network which is managed 
by the communication company "X". Also : the IP data 
service operation/management server 35-2 , the IP tel- 
ephone service operation/management server 36-2, the 
IP voice/image service operation server 37-2 and the 
best effort service operation/management server 38-2 
are managed by the communication company "Y", re- 
spectively, and are provided within the range 6-2 of the 
network which is managed by the communication com- 
pany "Y". 

[0089] Various sorts of multimedia terminals which 
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are connected via the communication lines outside the 
integrated IP transfer network 2, namely, an IP tele- 
phone set and an IP voice/image apparatus can be 
specified as to internal location positions of the integrat- 
ed IP transfer network 2 by using host names as ad- 5 
dresses for identifying multimedia terminals in a similar 
manner to other IP terminals. The host names of the IP 
terminals and of the multimedia terminals are similar to 
host names of computers used in the Internet. These 
host names may be applied in correspondence with IP 
addresses applied to the respective IP terminals and 
multimedia terminals. In accordance with the present in- 
vention, telephone numbers which are applied to IP tel- 
ephone sets and IP voice/image apparatus are em- 
ployed as the host names of the IP telephone sets and 
the IP voice/image apparatus. 

[0090] A domain name server(will be referred to as a 
"DNS" hereinafter) holds information as to a one-to-one 
correspondence relationship between a host name and 
an IP address. A major function of the domain name 
server is given as follows: When a host name is provid- 
ed, an IP address is answered. The major function owns 
a similar function used in the Internet. 
[0091] With respect to the IP terminals 11-3, 11-1, 
11-4, 11-6 and the like, which are employed in the IP 
data network connected to the network node apparatus 
managed by the communication company "X", a domain 
name server 30- 1 dedicated to the I P data network holds 
information as to a one-to-one correspondence relation- 
ship among host names and IP addresses, which are 
applied to the respective terminals. Also, with respect to 
the IP terminals 11-7, 11-2, 11-8 and the like, which are 
employed in the IP data network connected to the net- 
work node apparatus managed by the communication 
company "Y", a domain name server 30-4 dedicated to 
the IP data network holds information as to a one-to-one 
correspondence relationship among host names and IP 
addresses, which are applied to the respective termi- 
nals. 

[0092] With respect to the dependent type IP tele- 
phone sets 13-1. 13-3, and the analog telephone sets 
18-1, 18-2, 18-5, which are employed in the IP tele- 
phone network connected to the network node appara- 
tus managed by the communication company "X", a do- 
main name server 31-1 dedicated to the IP telephone 
network holds information as to a one-to-one corre- 
spondence relationship among host names(telephone 
numbers) and IP addresses, which are applied to the 
telephone sets. Also, with respect to the dependent type 
IP telephone set 13-2 and the analog telephone sets 
18-3, 18-4, 18-6, which are employed in the IP tele- 
phone network connected to the network node appara- 
tus managed by the communication company "Y u , a do- 
main name server 31-2 dedicated to the IP telephone 
network holds information as to a one-to-one corre- 
spondence relationship among host names(telephone 
numbers) and IP addresses, which are applied to these 
telephone sets. 



[0093] With respect to the dependent type IP voice/ 
image apparatus 16-1 and the independent type IP 
voice/image apparatus 12-3, which are employed in the 
IP voice/image network connected to the network node 
apparatus managed by the communication company 
"X", a domain name server 32-1 dedicated to the voice/ 
image network holds information as to a one-to-one cor- 
respondence relationship among host names(numbers 
of IP voice/image apparatus) and IP addresses, which 
are applied to the IP voice/image apparatus. Also, with 
respect to the dependent type IP voice/image apparatus 
1 6-3 and 1 6-4 which are employed in the IP voice/image 
network connected to the network node apparatus man- 
aged by the communication company "Y", a domain 
name server 32-2 dedicated to the IP voice/image net- 
work holds information as to a one-to-one correspond- 
ence relationship among host names(numbers of IP 
voice/image apparatus) and IP addresses, which are 
applied to the IP voice/image apparatus. 
[0094] With respect to the IP terminal 11 -5 and the de- 
pendent type IP voice/image apparatus 16-2, which are 
employed in the best effort network connected to the 
network node apparatus managed by the communica- 
tion company "X", a domain name server 33-1 dedicated 
to the best effort network holds information as to a one- 
to-one correspondence relationship among host names 
and IP addresses, which are applied to the terminals. 
Also, with respect to the IP terminal 11-9, 11 -10 and the 
dependent type IP telephone set 13-4. which are em- 
ployed in the best effort network connected to the net- 
work node apparatus managed by the communication 
company "Y", a domain name server 33-2 dedicated to 
the best effort network holds information as to a one-to- 
one correspondence relationship among host names 
and IP addresses, which are applied to the terminals. 
[0095] Next, both a basic function of a media router 
and a basic function of a gateway, which constitute the 
major elements of the present invention, will now be de- 
scribed with reference to FIG. 21 and FIG. 22. 
[0096] An SCN terminal function 802-0, a conversion 
function 803-0 and a terminal function 804-0 contain the 
functions owned by the above-explained SCN terminal 
function 802, conversion function 803 and terminal func- 
tion 804, respectively. A voice signal and an image sig- 
nal, which are entered from the analog telephone set 
41-3 via the SCN line 40-1, are converted into digital 
data signals in the SCN terminal function 802-0. In the 
conversion function 803-0, a data format and a signal 
transmission/reception rule are converted. In the termi- 
nal function 804-0, the converted digital data signal is 
converted into an IP packet format which is transmitted 
to the IP communication line 40-2. Also, a signal flow 
along a direction opposite to the above-described signal 
flow direction will now be explained. 
[0097] That is, an IP packet containing voice data and 
image data, which is entered from the IP communication 
line 40-2, is decoded into a digital data format in the ter- 
minal function 804-0. In the conversion function 803-0, 
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both the data format and a signal transmission/reception 
rule are converted. The converted digital data is further 
converted into a signal flowing through the SCN line in 
the SCN terminal function 802-0. Then, the signal is 
transmitted via the SCN line 40-1 to the analog tele- 5 
phone set 41-3. An SCN interface 24-0 contains both 
an SCN terminal function 802-0 and a conversion func- 
tion 803-0. Since an H323 termination unit 23-0 contains 
the terminal function 804-0 and this terminal function 
804-0 contains the above-explained H323 termination 10 
function, the H323 termination unit 23-0 can perform an 
interactive communication through the terminal 41-2 
and the communication line 40-5. The multimedia ter- 
minal 41-2 employed in the present invention corre- 
sponds to an IP telephone set, an IP voice/image appa- 15 
ratus and the like, which are designed in accordance * 
with the H323 specification. 

[0098] A connection control unit 22-0 is connected via 
the communication line 40-2 to the H323 termination 
unit 23-0, and via the line 40-3 to a router 20-0. The rout- 20 
er 20-0 is connected via the communication line 40-4 to 
a network node apparatus 41-4, and also via the com- 
munication line 40-6 to an IP terminal 41 -1 . An IP packet 
810 functioning as call control data flows through the 
communication line 40-2, another IP packet 811 func- 25 
tioning as net data which constitutes voice flows through 
the communication line 40-2, and another IP packet 812 
functioning as net data which constitutes an image itself 
flows through the communication line 40-2. 
[0099] The call control data corresponds to a host 30 
name such as a telephone number and a personal com- 
puter. On the other hand, the IP packet 43 flowing 
through the communication line 40-3 may employ such 
a data format that a host name is notified to a DNS so 
as to obtain an inquiry response, namely a DNS inquiry/ 35 
response format, for example, RFC 1996(A Mechanism 
for Prompt Notification of Zone Changes). A DNS in- 
quiry/response function 42 has such a function that the 
H323 format call control data 81 0 is converted into the 
DNS inquiry/response format data 43, and the DNS is *o 
inquired to obtain an IP address corresponding to a host 
name. It should be understood that the IP packet 811 
which constitutes the voice, and also the IP packet 812 
which constitutes the image itself will pass through the 
connection control unit 42 in the transparent manner. 45 
[0100] When the above-explained operations are 
summarized, the telephone number entered from the 
analog telephone set 41 -3 is changed into the digital tel- 
ephone number by the SCN interface 24-0, and then the 
digital telephone number is inputted into the H323 ter- 50 
mination unit 23-0. Otherwise, both the telephone 
number and the host name of the multimedia terminal 
are entered as the H323 format type call control data 
810 into the H323 termination unit 23-0. The telephone 
number and the host name of the multimedia terminal 55 
are entered from the H323 format type IP telephone set 
41-2, and are designed in accordance with the H323 
specification. Both the telephone numbers correspond 



to the H323 format type call control data 81 0 on the com- 
munication line 40-2 ; and the H323 format type call con- 
trol data 810 are converted into the DNS inquiry/re- 
sponse format 43 via the connection control unit 22-0. 
It should be understood that the call control data sent 
from the IP terminal 41-1 originally employs the DNS 
inquiry/response format 43 and need not use the func- 
tion of the connection control unit 22-0, the call control 
data is directly connected to the router 20-0. In this case, 
the router 20-0 collects both the communication lines 
40-3 and 40-6, and also penetrates the IP packet 
through the own router 20-0. It should also be noted that 
the net data which constitutes the voice and the image 
itself contained in the IP packets 811 and 812 may pass 
through the connection control unit 22-0 without being 
changed. The IP packets are transmitted/received via 
the line 40-4 between the net node apparatus 41 -4 and 
the router 20-0. 

[0101] A concrete example of the DNS inquiry/re- 
sponse will now be explained. In the case that both a 
telephone number "81-47-325-3897" and an IP address 
"1 92.1 .2.3" are applied to an IP telephone set, when the 
telephone number "81-47-325-3897" is inquired to the 
domain name server DNS, the DNS responds as the IP 
address "192.1.2.3". Alternatively, in such a case that 
both a host name "hostl .dnamel .dname2.co.jp" and an 
IP address "128.3.4.5" are applied to a personal com- 
puter corresponding to an IP terminal, when the host 
name "hostl .dnamel .dname2.co.jp" is inquired to the 
DNS, this DNS answers the IP address "128.3.4.5" of 
the personal computer. 

[0102] Since an IP packet is transmitted/received 
among the IP terminal 41-1, the multimedia terminal 
41 -2 and the analog terminal 41 -3, a communication can 
be established. In other words, the IP terminal 41-1 
transmits/receives the IP packet with respect to the mul- 
timedia terminal 41 -2 via the router 20-0, the connection 
control unit 22-0, and the H323 termination unit 23-0, so 
that the mutual communication can be established be- 
tween the IP terminal 41-1 and the multimedia terminal 
41-2. Further, the IP terminal 41-1 may mutually com- 
municate with the analog telephone set 41-3 via the 
SCN interface 24-0. Also, the multimedia terminal 41-2 
may mutually communicate with the analog telephone 
set 41-3 via the H323 termination unit 23-0 and the SCN 
interface 24-0. 

«OPERATION OF MEDIA ROUTER» 

[01 03] Operations of the media router 1 4-1 according 
to the present invention will now be explained with ref- 
erence to FIG. 23. The router 20-3 which constitutes one 
element of the media router 14-1 owns the function of 
the router 20-0 shown in FIG. 21 . A connection control 
unit 22-1 of FIG. 23 owns the function of the connection 
control unit 22-0 shown in FIG. 21 . An H323 termination 
unit 23-1 of FIG. 23 owns the function of the H323 ter- 
mination unit 23-0 indicated in FIG. 21 . An SCN inter- 
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face 24-1 of FIG. 23 owns the function of the SCN inter- 
face 24-0 shown in FIG. 21 . Reference numeral 48-1 of 
FIG. 23 owns a similar function as to the above-ex- 
plained DNS. An RAS mechanism 49-1 corresponds to 
such a mechanism capable of registering/certificating a 5 
terminal into the media router 14-1, and also capable of 
managing an internal condition of the media router(for 
example, the internal components and their utilization 
conditions are managed in a batch mode). 
[0104] In this case, the registration by the RAS mech- io 
anism 49-1 implies that the terminal is connected to the 
media router, whereas the certification thereof implies 
that the RAS mechanism 49-1 confirms as to whether 
or not the terminal is formally utilized in accordance with 
the connection permission condition of the terminal. *5 
Reference numeral 50-1 shows an information process- 
ing mechanism capable of executing an information 
processing operation within the media router 1 4-1 . Ref- 
erence numeral 51-1 shows an operation input/output 
unit of the media router 14-1. As a consequence, the 20 
respective functions owned by the connection control 
unit 22-1 , the H323 termination unit 23-1 , and the SCN 
interface 24-1 employed in the media router 14-1 of FIG. 
23 may be apparent from the descriptions as to the con- 
nection control unit 22-0, the H323 termination unit 23-0, 25 
and the SCN interface 24-0 indicated in FIG. 21 . 

«COMMUNICATION CONNECTION CONTROL 
BETWEEN IP TERMINALS» 

30 

[0105] Referring nowto FIG. 23, FIG. 24, and FIG. 25 
to FIG. 31, a description will be made of a sequential 
process operation that data stored in an IP packet is 
transmitted, or received from the IP terminal 11-3 to the 
IP terminal 11-7. The IP terminal 1 1 -3 transmits such an 35 
IP packet 45-1 shown in FIG. 26 via a communication 
line 52-1 to a domain name server 48-1 . The IP packet 
45-1 stores thereinto the own address, namely a trans- 
mission source IP address "A113"; an address of a do- 
main name server 48-1 employed in the medic router *o 
14-1, namely a destination IP address "A481"; and a 
host name "IPT-11-7 name" of the IP terminal 11-7 of 
the communication party. In this case, the inquiry con- 
tent shown in the IP packet 45-1, namely "IPT-11-7 
name" is stored in "inquiry portion" within the "DNS in- 45 
quiry/response format' indicated in FIG. 22. 
[0106] The domain name server 48-1 checksthecon- 
tent of the received IP packet 45-1, and inquires to a 
domain name server 30-1 dedicated to the IP data net- 
work via the communication line 10-1 and the network so 
node apparatus 8-2(Step ST10). When the domain 
name server 30-1 returns an IP packet containing an IP 
address "A117" which corresponds to the above-ex- 
plained host name "IPT-11-7 name" in a 1 :1 correspond- 
ence to the domain name server 48-1 (Step ST11), the ss 
domain name server 48-1 returns an IP packet 45-2 to 
the IP terminal 11-3. In the above-explained sequential 
process operation, the network node apparatus 8-2 



checks as to whether or not the transmission source ad- 
dress n A113" contained in the received IP packet 45-1 
is registered into an address administration table with 
reference to the address administration table 44-1 of 
FIG. 25. In this case : the address administration table 

44- 1 indicates that an external IP address is "A113" on 
a record of a second row of the table from a top row, and 
a communication line discrimination symbol "Line-10-1" 
is equal to such an IP packet entered from the commu- 
nication line 10-1 . As a result it can be confirmed that 
the IP terminal 11-3 is allowed/registered so as to be 
communicatable through the network node apparatus. 
In the case that the IP terminal is not registered in the 
address administration table 44-1 , the network node ap- 
paratus 8-2 can discard the received IP packet 45-1 . 
[0107] Next, in the case that the IP terminal 11-3 pro- 
duces an IP packet 45-3 which is transmitted to the IP 
terminal 11-7 and then transmits the produced t P packet 

45- 3 via the router 20-3 to the network node apparatus 
8-2, if this network node apparatus 8-2 transfers the IP 
packet 45-3 to the internal unit of the integrated IP trans- 
fer network 1 , then the IP packet 45-3 passes through 
the communication lines and a plurality of routers(name- 
ly, routers 19-1,1 9-3, 21-1,19-5 and 1 9-6) employed in 
the IP data network 3 of FIG. 20, and thereafter, is 
reached to the network node apparatus 7-2. As a result, 
the network node apparatus 7-2 sends out the received 
IP packet 45-3 to the communication line 1 0-5 shown in 
FIG. 24(Step ST12). the router 20-4 receives the IP 
packet 45-3, and then, transfers the IP packet via the 
communication line 52-2 to the IP terminal 11-7. When 
the IP terminal 11-7 which receives the IP packet 45-3 
produces a returning IP packet 45-4, and then sends out 
the returning IP packet 45-4 via the communication line 
to the router 20-4, the returning IP packet 45-4 is 
reached to the network node apparatus 8-2 through the 
communication line 10-5(Step ST13), the network node 
apparatus 7-2, and the IP data network 3 provided within 
the integrated IP transfer network 2. Then, such an IP 
packet 45-4 shown in FIG. 29 is supplied via the com- 
munication line 10-1 to the IP terminal 11-3. Since the 
IP packet is transmitted/received between the IP termi- 
nal 1 1 -3 and the IP terminal 1 1 -7 in the above-explained 
sequential process operation, the communication can 
be established. 

[01 08] It should be understood that the domain name 
server 48-1 employed in the media router may be re- 
moved from the media router 14-1 in the above-ex- 
plained communication sequential operation from the I P 
terminal. In this alternative case, the IP terminal 11-3 
transmits the IP packet 45-5 to the domain name server 
30-1 . The IP packet 45-5 stores thereinto the transmis- 
sion source IP address "A113", the IP address "A301" 
of the domain name server 30-1 dedicated to the I P data 
network, and the host name "IPT-11-7 name" of the IP 
terminal 11-7 of the communication party. The domain 
name server 30-1 returns such an IP packet 45-6 con- 
taining an IP address "A117" which corresponds to the 
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host name "IPT-1 1 -7 name" in a 1 -to-t correspondence 
manner. It should also be noted that the technical meth- 
od capable of directly accessing the domain name serv- 
er 30-1 except for the domain name server 48-1 provid- 
ed in the media router may be realized by way of the 
known technical method related to the domain name 
server. 

[0109] When the above-explained process operation 
defined at the Step ST11 is accomplished, both the IP 
terminals 11-3 and 11-7 are brought into such a prepa- 
ration condition that the communication is commenced. 
Under this preparation condition, when the network 
node apparatus 8-2 detects both the IP packets 45-2 
and 45-6, a record of communications established be- 
tween the IP terminals may be saved/recorded within 
the network node apparatus 8-2 in combination with this 
time instant, if necessary. In other words, a record of 
communications mode between the IP terminal 1 1 -3 and 
the IP terminal 11-7 may be saved/recorded. 



«COMMUNICATION CONNECTION CONTROL 
BETWEEN DEPENDENT TYPE IP TELEPHONE 
SETS» 

[0110J Next, a description will now be made of a se- 
quential operation in which while a telephone number is 
dialed, a telephone communication is carried out from 
the dependent type I P telephone set 1 3-1 to the depend- 
ent type IP telephone set 13-2. In this example, a "de- 
pendent type IP telephone set" indicates such an IP tel- 
ephone set which is connected to the media routers 
14-1 , 14-2 and the like so as to establish a telephone 
communication, whereas an "independent type IP tele- 
phone set" indicates the I P telephone sets 1 2- 1 and 1 2-2 
shown in FIG. 20, which are not connected to the media 
router, but are directly connected to the network node 
apparatus. This communication sequence will be ex- 
plained later. 

[0111] The dependent type IP telephone set 13-1 of 
FIG. 23 is connected via the communication line 53-1 to 
the H323 termination unit 23-1 , and the dependent type 
IP telephone 13-2 of FIG. 24 is connected via the com- 
munication line 53-2 to the H323 termination unit 23-2. 
[01 1 2] When the handset of the dependent type I P tel- 
ephone 13-1 is took up (off hook), such an IP packet 
46-1 shown in FIG. 32, which notifies a telephone call, 
is sent to the communication line 53-1 indicated in FIG 
23(Step ST20 of FIG. 23). Then, the H323 termination 
unit 23-1 detects that the telephone call is entered from 
the communication line 53-1, and returns an IP packet 
46-2 in order to confirm the telephone call(Step ST21). 
In this case, symbol "CTL-lnfo-1 " described in a payload 
(data field) of the IP packet 46-1 corresponds to call con- 
trol information, whereas symbol "CTL-lnfo-2" de- 
scribed in a payload of the IP packet 46-2 corresponds 
to call confirmation information. 

[01 1 3] Next, when the user of the dependent type IP 
telephone set 13-1 dials a telephone number of the de- 



pendent type IP telephone set 13-2 as the communica- 
tion counter party, such an IP packet 46-3 having, for 
example, the call control data format defined by H.225 
is produced within the dependent type IP telephone set 
5 !, 3 " 1 ' The ,P packet 46 " 3 cont ains a telephone number 
("Tel-13-2 name") of the communication counter party, 
the telephone number of the dependent type IP tele- 
phone set 13-1 , and the IP address. The IP packet 46-3 
is transmitted via the communication line 53-1 to the 
io H323 termination unit 23-1. A condition as to whether 
or not both the telephone number of the dependent type 
IP telephone 13-1 and the IP address are contained in 
the IPpacket46-3 may be optionally selected. The H323 
termination unit 23-1 receives the IP packet 46-3 from 
'5 the communication line 53-1 to retrieve records con- 
tained in a media router state table 100-1 shown in FIG 
47. 

[0114] Then, the H323 termination unit 23-1 detects 
a line identifier indicative of the communication line 
20 53-1 , namely, a record of a first row of the media router 
state table 100-1 from a top row, i.e., "53-1". Also, the 
H323 termination unit 23-1 reads out a telephone 
number "81-3-1234-5679" and an IP address 
"32.3.53.1" of the dependent type IP telephone set 13-1 , 
25 which are described in the detected record. Also, when 
both the IP address and the telephone number are not 
contained in the IP packet 46-3, the H323 termination 
unit 23-1 may set the values described in the media rout- 
er state table to the IP packet 46-3. Alternatively, even 
30 when the information related to the IP address and the 
telephone number is written, if the above values are not 
made coincident with the above-described IP packet/tel- 
ephone number, then the H323 termination unit 23-1 
discards the IP packet 46-3 as an error process. In this 
35 case, a concrete numeral value of the IP address "A 131" 
of the dependent type IP telephone set 1 3-1 is selected 
to be "32.3.53.1 "(Step ST22). 

[01 15] Next, the H323 termination unit 23-1 transmits 
an IP packet 46-4 to a domain name server 48-1 em- 
40 ployed inside the media router 14-1 of FIG. 23(Step 
ST23). The IP packet 46-4 stores thereinto the address 
of the dependent type IP telephone set 13-1, namely a 
transmission source IP address "A131"; the address of 
the domain name server 48-1 , namely a destination IP 
45 address "A481"; and a telephone number "Tel-13-2 
name" of a communication counter party. The domain 
name server 48-1 checks the content of the received IP 
packet 46-4, and subsequently, transmits an IP packet 
46-5 via the communication line 10-1 and the network 
50 node apparatus 8-2 to the domain name server 31-1 
dedicated to the IP telephone network(Step ST24). 
When the domain name server 31-1 dedicated to the IP 
telephone network returns such an IP packet to the do- 
main name server 48-1 (Step ST25), the domain name 
55 server 48-1 returns an IP packet 46-6 to the H323 ter- 
mination unit 23-1. The above-explained returned IP 
packet contains an IP address "A132" which corre- 
sponds to the host name "Tel-1 3-2 name" in a 1 -to-1 cor- 
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respondence manner. 

[0116] Next, when the H323 termination unit 23-1 pro- 
duces an IP packet 46-7 which is sent to the H323 ter- 
mination unit 23-2, and then transmits the produced IP 
packet 46-7 via the router 20-3 to the network node ap- 
paratus 8-2(Step ST26), the network node apparatus 
8-2 transfers the received IP packet 46-7 to the internal 
arrangement of the integrated IP transfer network 2 
shown in FIG. 20. Thus, the IP packet 46-7 passes 
through the routers 19-8, 19-9, 21-2 : 19-11 and 19-13 
provided inside the IP telephone network 4, and then is 
reached to the network node apparatus 7-2. As a result, 
the network node apparatus 7-2 sends out the received 
IP packet 46-7 to the communication line 10-5, and the 
H323 termination unit 23-2 receives the IP packet 46-7 
via the router 20-4. The H323 termination unit 23-3 in- 
terprets the IP packet 46-7 as a telephone call, and thus 
executes the below-mentioned two procedure opera- 
tions. As a first procedure operation, the H323 termina- 
tion unit 23-2 produces a returning IP packet 46-8 and 
then returns the IP packet 46-8 to the router 20-4. As a 
second procedure operation, the H323 termination unit 
23-2 transfers the IP packet 46-7 via the communication 
line 53-2 shown in FIG. 24 to the dependent type IP tel- 
ephone set 13-2. 

[0117] Referring now to FIG. 24. the following opera- 
tion is made: The IP packet 46-8 produced in the first 
procedure is transmitted via the communication line 
10-5(Step ST27), the network node apparatus 7-2, and 
the IP telephone network 4 to the network node appa- 
ratus 8-2, and then is reached via the communication 
line 1 0-1 to the router 20-3 and also via the H323 termi- 
nation unit 23-1 to the dependent type IP telephone set 
13-1, respectively. The dependent type IP telephone 
13-1 interprets that the communication counter party is 
being called by receiving the IP packet 46-8. 
[0118] Because of the second procedure, the de- 
pendent type IP telephone 13-2 produces a telephone 
call sound by receiving the IP packet 46-7. The user of 
the dependent type IP telephone set 1 3-2 hears the tel- 
ephone call sound, and then takes up the handset of the 
dependent type IP telephone set 13-2(off hook). As a 
result, the dependent type IP telephone set 13-2 pro- 
duces an IP packet 46-9 to be sent out to the line 53-2 
(Step ST28), and the H323 termination unit 23-2 re- 
ceives the IP packet 46-9. Then, the IP packet 46-9 is 
supplied via the network node apparatus 7-2 and the IP 
telephone network 4 to the network node apparatus 8-2, 
and is reached via the communication line 10-1 to the 
router 20-3, and also via the H323 termination unit 23-1 
to the dependent type IP telephone set 1 3-1 . As a result, 
the user of the dependent type IP telephone set 13-1 
may be informed that the telephone communication 
counter party takes up the handset of the dependent 
type IP telephone set 13-2. 

[0119] The above-described Step ST28 corresponds 
to such a procedure that information of a response is 
transferred, namely, the IP packet 46-9 is transferred 



which notifies such a fact that the telephone communi- 
cation is commenced between the dependent type IP 
telephone set 1 3-1 and the dependent type I P telephone 
set 1 3-2. When the network node apparatus 7-2 and 8-2 

5 detect the tP packet 46-9, a record of the commence- 
ment of the telephone communication may be saved in 
a charge record file. In other words, such a fact that the 
telephone communication is commenced between the 
dependent type IP telephone sets 13-1 and 13-2 is 

io saved in the charge record file. Namely, this charge 
record file stores thereinto a portion of the contents of 
the IP packet 46-9 set into the network node apparatus, 
for example, a transmission source IP address, a des- 
tination IP address, a transmission source port number, 

15 a destination port number and detection time instants 
thereof. 

[0120] When the user of the dependent type IP tele- 
phone set 13-1 starts his telephone conversation, the 
dependent type IP telephone set 13-1 produces an IP 
20 packet 46-1 0 containing digitalized voice(speech), and 
transmits the IP packet 46-1 0 to the communication line 
53-1 (Step ST29). The voice packet 46-1 0 is supplied to 
the dependent type IP telephone set 13-2 via the H323 
control unit 23-1 ; the router 20-3; the network node ap- 
25 paratus 8-2; the routers 19-8, 19-9, 21-2, 19-11 and 

19- 13; the network node apparatus 7-2; the router 20-4; 
and the H323 termination unit 23-2. The voice of the us- 
er of the dependent type IP telephone set 13-2 is stored 
in an IP packet 46-11 in a digital form. The voice packet 

30 is supplied to the dependent type IP telephone set 1 3-1 
along a direction opposite to the above-explained pack- 
et flow direction (Step ST30), namely, is supplied via the 
H323 control unit 23-2; the router 20-4; the network 
node apparatus 7-2; the routers 19-13, 19-11 , 21-2, 19-9 
35 and 1 9-8; the network node apparatus 8-2; the router 

20- 3; and the H323 termination unit 23-1 . 

[0121] When the user of the dependent type IP tele- 
phone set 13-1 puts on(hangs up) the handset thereof 
in order to finish the telephone communication, the de- 
40 pendent type IP telephone set 13-1 produces an IP 
packet 46-12 which indicates that the telephone com- 
munication is ended, and then sends out the IP packet 
46-12 to the communication line 53-1 (Step ST31). The 
IP packet 46-12 is supplied to the dependent type IP 
45 telephone set 13-2 via the H323 control unit 23-1 ; the 
router 20-3; the network node apparatus 8-2; the routers 
19-8, 19-9, 21-2, 19-11, and 19-13; the network node 
apparatus 7-2; the router 20-4; and the H323 termina- 
tion unit 23-2. The user of the dependent type IP tele- 
50 phone set 1 3-2 may know such a fact that the telephone 
communication is ended, and then, when the user puts 
on the handset of the dependent type telephone set 
13-2, an IP packet 46-13 is produced. The produced IP 
packet 46-13 is supplied along a direction opposite to 
55 the above-explained packet flow direction, namely, is 
supplied to the H323 control unit 23-2; the router 20-4; 
the network node apparatus 7-2; the routers 19-13, 
19-11,21-2, 19-9 and 19-8; the network node apparatus 



25 



30 



35 



40 



45 



50 



29 



57 



EP1 143 682 A2 



58 



8-2; the router 20-3; and the H323 termination unit 23-1 
(Step ST32). 

[01 22] The above-described Step ST32 corresponds 
to such a procedure that confirmation information of a 
call interrupt is transferred, namely, the IP packet 46-13 
is transferred which notifies such a fact that the tele- 
phone communication is ended between the dependent 
type I P . telephone set 13-1 and the dependent type IP 
telephone set 13-2. When both the network node appa- 
ratus 7-2 and 8-2 detect the IP packet 46-13, a record 
of the completion of the telephone communication may 
be saved in the charge record file. In other words, such 
a fact that the telephone communication is ended be- 
tween the dependent type IP telephone sets 13-1 and 

13- 2 is saved in the charge record file. Namely, this 
charge record file stores thereinto a portion of the con- 
tents of the IP packet 46-13 set into the network node 
apparatus, for example, a transmission source IP ad- 
dress, a destination IP address, a transmission source 
port number, a destination port number and detection 
time instant thereof. 

[0123] Since both the dependent type IP telephone 
set 13-1 and the dependent type IP telephone set 13-2 
transmit and also receive the IP packets in accordance 
with the above-explained procedures, the telephone 
communications can be established. 
[0124] In the above-described communication proce- 
dures, while the domain name server 48-1 contained in 
the media router may be removed from the media router 

14- 1 , the above-explained Seps ST23 to ST25 may be 
replaced by the below-mentioned Steps ST23x and 
ST25x. In other words, the H323 termination unit 23-1 
transmits an IP packet 46- 14 via the communication line 
10-1 and the network node apparatus 8-2 to the domain 
name server 31-1 dedicated to the IP telephone network 
(Step ST23x). The IP packet 46-14 stores thereinto the 
address of the dependent type IP telephone set 13-1, 
namely the transmission source IP address "A131"; the 
address of the domain name server 31-1 dedicated to 
the IP telephone network, namely the destination IP ad- 
dress "A31 1 "; and the telephone number of the commu- 
nication counter party "Tel- 13-2 name". The domain 
name server 3 1 -1 returns another I P packet 46-1 5 to the 
H323 termination unit 23-1 (Step ST25x). The IP packet 
46-15 contains the IP address "A132 H which corre- 
sponds to the telephone number of the communication 
counter party 'Tel-1 3-2 name" in a 1-to-1 correspond- 
ence manner. 

[0125] In the above-explained procedures defined 
from the Steps ST23 to the Step ST25, or by both the 
Step ST23x and the Step ST25x, the network node ap- 
paratus 8-2 may confirm that the dependent type IP tel- 
ephone set 13-1 is allowed to be communicated from 
the communication line 10-1 via the network node ap- 
paratus 8-2 by checking as to whether or not the com- 
bination between the transmission source address 
"A481 " contained in the IP packet 46-5 received via the 
communication line 10-1 and the communication line 



identification symbol "Line-IO-l" similarly received is 
registered in the address management table 44-1 (refer 
to FIG. 25), or by checking as to whether or not the com- 
bination between the transmission source address 
5 "A1 31 " contained in the I P packet 46- 1 4 received via the 
communication line 10-1 and the communication line 
identification symbol "Line-10-1" similarly received is 
registered in the address management table 44-1 (refer 
to FIG. 25). 

10 

«COMMUNICATION CONNECTION CONTROL 
BETWEEN INDEPENDENT TYPE IP TELEPHONE 
SETS» 

15 [0126] Since the dependent type IP telephone set 
13-1 of FIG. 23 contains the termination function of the 
H323 termination unit 23-1 , this dependent type IP tel- 
ephone set 13-1 may be formed with the connection 
control unit 22-1 in an integral form. Because of this rea- 

20 son, a dependent type IP telephone set 13-11 provided 
inside such an independent type IP telephone set 12-1 
shown in FIG. 48 is directly connected via a communi- 
cation line to a connection control unit 22-1 1 . A commu- 
nication line 1 0-4 is derived from the connection control 

25 unit 22-11 , and then is connected to the network node 
apparatus 8-4 of FIG. 20. Both the independent type IP 
telephone set 12-1 and an independent type IP tele- 
phone set 12-2 can carry out a telephone communica- 
tion by transmitting/receiving an IP packet. This com- 

30 munication procedure is similar to that defined from the 
Step ST20 to the Step ST32, in which the above-de- 
scribed dependent type IP telephone sets 1 3-1 and 1 3-2 
perform the telephone communication by transmitting/ 
receiving the IP packets. However, there is a first differ- 

35 ent point. That is, since the domain name server 48-1 
inside the media router 14-1 is not present, both the Step 
ST23 and the Steps ST24 may be regarded as an inte- 
grated steps without passing through the domain name 
server 48-1 . As a second different point, since the H323 

40 termination units 23-1 and 23-2 are not present, the por- 
tions of the H323 termination units 23-1 and 23-2 are 
required to be replaced by such a communication line 
through which the IP packets may pass. 

45 «COMMUNICATION BETWEEN TWO DEPENDENT 
TYPE IP VOICE/IMAGE APPARATUS» 

[0127] Since an IP packet is transmitted, or received 
from the dependent type IP voice/image(audio/visual) 

50 apparatus 16-1 to the dependent type IP voice/image 
(audio/visual) apparatus 16-3, a host name for identify- 
ing an apparatus can be realized by a voice/image com- 
munication for transmitting/receiving an IP packet. The 
communication procedure is similar to that defined from 

55 the Step ST20 to the Step ST32 in which both the de- 
pendent type IP telephone set 13-1 and the dependent 
type I P telephone set 1 3-2 use the domain name server 
31-1 dedicated to the IP telephone network. As a tech- 
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nical different point, while the domain name server 32-1 
dedicated to the IP voice/image network of FIG. 24 is 
employed without using the domain name server 31-1 
dedicated to the IP telephone network, a process oper- 
ation of a Step ST44 is executed instead of the Step 
ST24, and also a process operation of a Step ST45 is 
executed instead of the Step ST25. 
[0128] The dependent type IP voice/image apparatus 
16-1 inquires the domain name server 32-1 dedicated 
to the IP image inside the IP transfer network as to the 
host name of the dependent type IP voice/image appa- 
ratus 16-2 to thereby acquire an IP address of the de- 
pendent type IP voice/image apparatus 16-2. Next, 
since the voice/image data is transmitted from the de- 
pendent type IP voice/image apparatus 16-1 to the de- 
pendent type IP voice/image apparatus 1 6-2, the voice/ 
image communication for transmitting/ receiving the 
voice/image data can be carried out between the de- 
pendent type IP voice/image apparatus 16-1 and the de- 
pendent type IP voice/image apparatus 16-2. 

«COMMUNICATION BETWEEN INDEPENDENT 
TYPE IP VOICE/IMAGE APPARATUS AND 
DEPENDENT TYPE IP VOICE/IMAGE APPARATUS» 

[0129] Since the dependent type IP voice/image ap- 
paratus 16-1 shown in FIG. 23 contains the termination 
function of the H323 termination unit 23-1 , this depend- 
ent type IP voice/image apparatus 1 6-1 may be formed 
with the connection control unit 22-1 in an integral form. 
Because of this reason, a dependent type IP voice/im- 
age apparatus 16-12 provided inside such an independ- 
ent type IP voice/image apparatus 12-3 shown in FIG. 
49 is directly connected via a communication line to a 
connection control unit 22-12. A communication line 
10-9 is derived from the connection control unit 22-12, 
and then is connected to the network node apparatus 
8-4 of FIG. 20. 

[0130] Both the independent type IP voice/image ap- 
paratus 1 2-3 and the dependent type IP voice/image ap- 
paratus 1 6-3 can execute a voice/image communication 
for transmitting/receiving an IP packet. The communi- 
cation procedure thereof is similar to the process oper- 
ations defined from the Step ST20 to the Steps ST32, 
in which both the dependent type IP voice/image appa- 
ratus 16-1 and the dependent type IP voice/image ap- 
paratus 1 6-3 use the domain name server 32-1 dedicat- 
ed to the IP voice/image network 5-1 so as to transmit/ 
receive the IP packet, so that the voice/image commu- 
nication is carried out. As a technical different point, 
since the domain name server 48-1 within the media 
router 14-1 is not present, both the Step ST23 and the 
Step ST24 are recorded as an integrated step, without 
passing through the domain name server 48-1 . 
[0131] By connecting the independent type IP voice/ 
image apparatus 1 6-4 with the network node apparatus 
7-4, the voice/image communication to transmit/receive 
the IP packet is carried out between the independent 



type I P voice/image apparatus 1 2-3 and he independent 
type IP voice/image apparatus 16-4 via the network 
node apparatus 8-4, the IP voice/image network 5-1 and 
the network node apparatus 7-4. 

5 [0132] Assuming now that the independent type IP 
voice/image apparatus 12-3 is regarded as a sales 
means of a voice(sound)/image goods selling firm for 
selling voice/image goods, and also both the dependent 
type IP voice/image apparatus 16-3 and the independ- 

10 ent type IP voice/image apparatus 1 6-4 are regarded as 
a purchase means of a voice(sound)/image goods pur- 
chaser, such a virtual market can be realized through 
which the voice/image goods can be distributed with 
employment of the IP transfer network. A purchaser may 

15 order voice/image goods to a sales firm by using a voice/ 
image slip, and thus, the sales firm can send digital 
voice/image goods. 

«COMMUNICATION AMONG ANALOG 
20 TELEPHONE SETS» 

[0133] Referring nowto FIG. 20, FIG. 23, FIG. 24, and 
FIG. 50 to FIG. 64, a description will be made of a se- 
quential operation in which while a telephone number is 
2s dialed, a telephone communication is established from 
one normal telephone set to another normal telephone 
set, not an IP telephone set, namely from one analog 
telephone set 18-1 to another analog telephone set 
18-3. 

30 [0134] The analog telephone set 18-1 of FIG. 23 is 
connected via a communication line 55-1 to the SCN 
interface 24-1, and the analog telephone set 18-3 of 
FIG. 24 is connected via a communication line 55-2 to 
the SCN interface 24-2. When the handset of the analog 

35 telephone 1 8-1 is taken up(off hook), a telephone calling 
analog signal is sent out via the communication line 55-1 
to the SCN interface 24-1 , and then this SCN interface 
24-1 converts the received analog calling signal into dig- 
ital-format calling data. Next, the SCN interface 24-1 

40 converts the transmission/reception rule of the digital 
calling data, and produces such a digital data 47-1 
shown in FIG. 50 which notifies a telephone call. The 
digital data 47-1 is inputted to the H323 termination unit 
23-1 (Step ST60 of FIG. 23). The H323 termination unit 

45 23-1 returns digital data 47-2 of FIG. 51 used to confirm 
the telephone call to the SCN interface 24-1 (Step 
ST61). In this case, symbol M CTL-lnfo-1" contained in 
the digital data 47-1 indicates call control information, 
and symbol "CTL-lnfo-2" contained in the digital data 

50 47-2 shows call confirmation information. 

[01 35] Next, when a user of the analog telephone set 
1 8-1 dials a telephone number of the analog telephone 
set 1 8-3 as a communication counter party, the analog 
telephone set 1 8-1 sends out a call setting analog signal 

55 to the communication line 55-1 , and the SCN interface 
23-1 produces a data block 47-3 of FIG. 52 for notifying 
the telephone number by using the "call setting" analog 
signal to send out the data block 47-3 to the H323 ter- 
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mination unit 23-1. In this case, the H323 termination 
unit 23-1 retrieves records contained in a media router 
state table 100-1 of FIG. 47 so as to detect a line iden- 
tifier indicative of the communication line 55-1 , a record 
on a third row of the media router state table 1 00-1 from 
a top row, namely "55-1". Next, the H323 termination 
unit 23-1 reads a telephone number "81-47-325-3887" 
of the analog telephone set 18-1 and an IP address 
"20.0.55.1", which are described in the record. In this 
case, a concrete numeral value of the IP address "A1 81 " 
of the analog telephone set 18-1 is selected to be 
"20.0.55.1 "(Step ST62). 

[0136] Next, the H323 termination unit 23-1 produces 
an IP packet 47-4 of FIG. 53, and then transmits the pro- 
duced IP packet 47-4 to the domain name server 48-1 
(Step ST63). This IP packet 47-4 stores thereinto an ad- 
dress which is virtually applied to the analog telephone 
set 18-1, namely a transmission source IP address 
"A1 81 ■; an address of the domain name server 48-1 pro- 
vided inside the media router, namely a destination IP 
address "A481"; and a telephone number "Te!-18-3 
name" of a communication counter party. The domain 
name server 48-1 checks the content of the received IP 
packet 47-4, and subsequently, transmits an IP packet 
47-5 via the communication line 10-1 and the network 
node apparatus 8-2 to the domain name server 31-1 
dedicated to the IP telephone network(Step ST64). 
When the domain name server,31-1 dedicated to the IP 
telephone network returns such an IP packet 47-6 to the 
domain name server 48-1 (Step ST65), the domain 
name server 48-1 returns an IP packet 47-6 to the H323 
termination unit 23-1 . The above-explained returned IP 
packet 47-6 contains an IP address "A183" which cor- 
responds to the host name "Tel-13-3 name" in a 1-to-1 
correspondence manner. 

[0137] Next, when the H323 termination unit 23-1 pro- 
duces an IP packet 47-7 which is sent to the H323 ter- 
mination unit 23-2, and then transmits the produced IP 
packet 47-7 via the router 20-3 to the network node ap- 
paratus 8-2(Step ST66), the network node apparatus 
8-2 transfers the received IP packet 47-7 to the internal 
arrangement of the integrated IP transfer network 2 
shown in FIG. 20. Thus, the IP packet 47-7 passes 
through the routers 19-8, 19-9, 21-2, 19-11 and 19-13 
provided inside the IP telephone network 4, and then is 
reached to the network node apparatus 7-2. As a result, 
the network node apparatus 7-2 sends out the received 
IP packet 47-7 to the communication line 10-5, and the 
H323 termination unit 23-2 receives the IP packet 47-7 
via the router 20-4. The H323 termination unit 23-2 in- 
terprets the IP packet 47-7 as a telephone call, and thus 
executes the below-mentioned two procedure opera- 
tions. As a first procedure operation, the H323 termina- 
tion unit 23-2 produces a returning IP packet 47-8 and 
then returns the IP packet 47-8 to the router 20-4. Also, 
since the analog telephone set 18-3 receives the IP 
packet 47-7, this analog telephone set 1 8-3 produces a 
calling bell sound. As a second procedure operation, the 



H323 termination unit 23-2 transfers the IP packet 47-7 
via the SCN interface 24-2 to the analog telephone 1 8-3. 
[01 38] Referring now to FIG. 24, the following opera- 
tion is made: The IP packet 47-8 produced in the first 
5 procedure is transmitted via the communication line 
1 0-5(Step ST67), the network node apparatus 7-2, and 
the IP telephone network 4 to the network node appa- 
ratus 8-2, and then is reached via the communication 
line 1 0-1 to the router 20-3 and also via the H323 termi- 
io nation unit 23-1 and the SCN interface 24-1 to the ana- 
log telephone set 18-1 . The analog telephone set 18-1 
interprets that the communication counter party is being 
called by receiving the IP packet 47-8. 
[01 39] Because of the second procedure, the user of 
15 the analog telephone set 1 8-3 hears the telephone call 
sound, and then takes up the handset of the analog-tel- 
ephone set 1 8-3(off hook). As a result, the H323 termi- 
nation unit 23-2 produces an IP packet 47-9(Step 
ST68). The H323 termination unit 23-2 sends out the IP 
20 packet 47-9 to the router 20-4. Then, the IP packet 47-9 
is supplied via the network node apparatus 7-2 and the 
IP telephone network 4 to the network node apparatus 
8-2, and is reached via the communication line 10-1 to 
the router 20-3, and also via the H323 termination unit 
25 23-1 andthe SCN interface24-1 to the analog telephone 
set 18-1. As a result, the user of the analog telephone 
set 1 8-1 may be informed as sound for notifying that the 
telephone communication counter party takes up the 
handset of the analog telephone set 1 8-3. This sound is 
30 to confirm a call setting operation. 

[01 40] The above- described Step ST68 corresponds 
to such a procedure that information of a call setting con- 
firmation is transferred, namely, the IP packet 47-9 is 
transferred which notifies such a fact that the telephone 
35 communication is commenced between the analog tel- 
ephone set 18-1 and the analog telephone set 18-3. 
When both the network node apparatus 7-2 and 8-2 de- 
tect the IP packet 47-9, a record of the commencement 
of the telephone communication may be saved in a 
40 charge record file. In other words, such a fact that the 
telephone communication is commenced between the 
analog telephone sets 18-1 and 18-3 is saved in the 
charge record file. Namely, this charge record file stores 
thereinto a portion of the contents of the IP packet 47-9 
45 set into the network node apparatus, for example, a 
transmission source IP address, a destination IP ad- 
dress, a transmission source port number, a destination 
port number and detection time instants thereof. 
[0141] When the user of the analog telephone set 
50 18-1 commences a telephone conversation of a tele- 
phone communication, the voice(speech) signal is 
transferred via the communication line 55-1 to the SCN 
interface 24-1 . and is converted into a digital voice sig- 
nal. Next, the H323 termination unit 23-1 produces such 
55 an IP packet 47-1 0 containing the digitalized voice, and 
then sends out the produced I P packet 47-1 0 to the com- 
munication line 10-1 (Step ST69). The voice packet 
47-10 is supplied to the analog telephone set 18-3 via 
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the H323 control unit 23-1 ; the router 20-3; the network 
node apparatus 8-2; the routers 19-8, 19-9 : 21-2, 19-11 
and 19-13; the network node apparatus 7-2; the router 

20- 4; and the H323 termination unit 23-2. The voice of 
the user of the analog telephone set 1 8-3 is supplied to 
the analog telephone set 1 8-1 along a direction opposite 
to the above-explained packet flow direction(Step 
ST70), namely, is supplied via the H323 control unit 

23- 2; the router 20-4; the network node apparatus 7-2; 
the routers 19-13, 19-11, 21-2, 19-9 and 19-8; the net- 
work node apparatus 8-2; the router 20-3; and the H323 
termination unit 23-1 . 

[0142] When the user of the analog telephone set 
18-1 puts on the handset in order to accomplish the tel- 
ephone conversation, the analog telephone set 18-1 
sends out a call interrupt signal to the communication 
line 55-1 . The call interrupt signal indicates the comple- 
tion of the telephone communication. The SCN interface 

24- 1 converts the call interrupt signal into a digital data 
format. Next, the H323 termination unit 23-1 produces 
an IP packet 47-12 for indicating thatthe telephone com- 
munication is ended, and then sends to the IP packet 
47-12 to the communication line 10-1 (Step ST71). The 
IP packet 47-12 is supplied to the analog telephone set 
1 8-3 via the H323 control unit 23-1 ; the router 20-3; the 
network node apparatus 8-2; the routers 19-8, 19-9, 

21- 2, 19-11 and 19-1 3; the network node apparatus 7-2; 
the router 20-4; and the H323 termination unit 23-2. The 
user of the analog telephone set 18-3 may know such 
a fact that the telephone communication is ended, and 
then, when the user puts on the handset of the analog 
telephone set 1 8-3, an I P packet 47-1 3 is produced. The 
produced IP packet 47-13 is supplied along a direction 
opposite to the above-explained packet flow direction 
(Step ST72), namely, is supplied via the H323 control 
unit 23-2; the router 20-4; the network node apparatus 
7-2; the routers 19-13, 19-11, 21-2, 19-9 and 19-8; the 
network node apparatus 8-2; the router 20-3; and the 
H323 termination unit 23-1 . 

[0143] The above-described Step ST72 corresponds 
to such a procedure that formation for confirming a call 
interrupt is transferred, namely, the IP packet 47-13 is 
transferred which notifies such a fact that the telephone 
communication is ended between the analog telephone 
set 18-1 and the analog telephone set 18-3. When both 
the network node apparatus 7-2 and 8-2 detect the IP 
packet 47-13, a record of the completion of the tele- 
phone communication may be saved in a charge record 
file. In other words, such a fact that the telephone com- 
munication is completed between the analog telephone 
sets 18-1 and 18-3 is saved in the charge record file. 
Namely, the charge record file stores thereinto a portion 
of the contents of the IP packet 47-13 set into the net- 
work node apparatus, for example, a transmission 
source IP address, a destination IP address, a transmis- 
sion source port number, a destination port number and 
detection time instants thereof. 

[0144] Since both the analog telephone set 18-1 and 



the analog telephone set 1 8-3 transmit and also receive 
the IP packets in accordance with the above-explained 
procedures, the telephone communications can be es- 
tablished. 

5 [0145] In the above-described communication proce- 
dures, while the domain name server 48-1 contained in 
the media router may be removed from the media router 
14-1 , the above-explained Steps ST63 to ST65 may be 
replaced by the below-mentioned Steps ST63x and 

10 ST65x. In other words, the H323 termination unit 23-1 
transmits an IP packet 47-1 4 via the communication line 
1 0- 1 and the network node apparatus 8-2 to the domain 
name server 31 -1 dedicated to the IP telephone network 
(Step ST63x). The IP packet 47-14 stores thereinto the 

15 address of the analog telephone set 18-1, namely the 
transmission source IP address U A181"; the address of 
the domain name server 31-1 dedicated to the IP tele- 
phone network, namely the destination IP address 
"A3 11"; and the telephone number of the communica- 

20 tion counter party "Tel-18-3 name". The domain name 
server 31 -1 returns another IP packet 47-15 to the H323 
termination unit 23-1 (Step ST65x). The IP packet 47-15 
contains the IP address "A183" which corresponds to 
the telephone number of the communication counter 

25 party "Tel-1 8-3 name" in a 1 -to-1 correspondence man- 
ner. 

[0146] In the above-explained procedures defined 
from the Step ST63 to the Step ST65, or by both the 
Step ST63x and the Step ST65x ; the network node ap- 

30 paratus 8-2 may confirm that the analog telephone set 
18-1 is allowed to be communicated from the commu- 
nication, line 10-1 via the network node apparatus 8-2 
by checking as to whether or not the combination be- 
tween the transmission source address "A481" con- 

35 tained in the IP packet 47-5 received via the communi- 
cation line 10-1 and the communication line identifica- 
tion symbol "Line-10-1" similarly received is registered 
in the address administration table 44-1 (refer to FIG. 
25), or by checking as to whether or not the combination 

^0 between the transmission source address "A181" con- 
tained in the IP packet 47-14 received via the commu- 
nication line 10-1 and the communication line identifica- 
tion symbol "Line-10-1" similarly received is registered 
in the address administration table 44-1 (refer to FIG. 

45 25). 

«IP DATA SERVICE OPERATION/MANAGEMENT 
SERVER» 

50 [0147] The IP data service operation/management 
server 35-1 managed by the communication company 
"X" acquires the IP terminal-to-terminal communication 
record which is formed by the network node apparatus 
at the StepST11 in such a manner thatthe IPdataserv- 

55 ice operation/management server 35-1 periodically, or 
temporarily transmits/receives an inquiry IP packet with 
respect to both the network node apparatus 8-2 and 8-4. 
Also, the IP data service operation/management server 
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35-1 checks as to whether or not the internal resources 
of the IP data network managed by the communication 
company "X" are operated under normal condition by 
using such a means for transmitting/receiving an ICMP 
packet (namely, failure management). These internal re- 
sources are, for instance, the routers 19-1, 19-2, 19-3; 
the domain name servers 30-1 and 30-2 dedicated to 
the IP data network; and the communication lines 
among the routers. Also, the IP data service operation/ 
management server 35-1 monitors as to whether or not 
the congestion of the IP packets within the IP data net- 
work is excessively increased(namely, communication 
quality control) in order that the IP data network of the 
communication company "X" may be operated/man- 
aged in a batch mode. 

[0148] Similarly, the IP data service operation/man- 
agement server 35-2 managed by the communication 
company "Y" acquires the above-explained IP terminal- 
to-terminal communication record in such a manner that 
the IP data service operation/management server 35-2 
periodically; or temporarily transmits/receives an inquiry 
IP packet with respect to both the network node appa- 
ratus 7-2 and 7-4. Also, the IP data service operation/ 
management server 35-2 operates/manages the failure 
management and the communication quality of the IP 
data network of the communication company "Y n in a 
batch manner. It should be understood that both the IP 
data service operation/management servers 35-1 and 
35-2 may be subdivided into an IP data service server 
which exclusively manages the I P data services, and al- 
so an IP data network operation/management server 
which exclusively manages the resources of the IP data 
network. 

«IP TELEPHONE SERVICE OPERATION/ 
MANAGEMENT SERVER» 

[0149] The IP telephone service operation/manage- 
ment server 36-1 managed by the communication com- 
pany "X" acquires the above-explained telephone com- 
munication starting record and also telephone commu- 
nication end record in such a manner that the IP tele- 
phone service operation/management server 36-1 peri- 
odically, or temporarily transmits/receives an inquiry IP 
packet with respect to both the network node apparatus 
8-2 and 8-4. Also, the IP telephone service operation/ 
management server 36-1 checks as to whether or not 
the internal resources of the IP telephone network man- 
aged by the communication company "X" are operated 
under normal condition by using such a means for trans- 
mitting/receiving an ICMP packet(namely, failure man- 
agement). These internal resources are, for instance, 
the routers 19-8, 19-9, 19-10; the domain name server 
31-1 dedicated to the IP telephone network, and the 
communication lines among the routers. Also, the IP tel- 
ephone service operation/management server 36-1 
monitors as to whether or not the congestion of the IP 
packets within the IP telephone network is excessively 



increased(namely, communication quality control) in or- 
der that the IP telephone network of the communication 
company "X" may be operated/managed in a batch 
mode. 

5 [0150] Similarly, the IP telephone service operation/ 
management server 36-2 managed by the communica- 
tion company "Y" acquires the above-explained tele- 
phone communication starting record and telephone 
communication end record in such a manner that the IP 

10 telephone service operation/management server 36-2 
periodically, or temporarily transmits/receives an inquiry 
IP packet with respect to both the network node appa- 
ratus 7-2 and 7-4. Also, the IP telephone service oper- 
ation/management server 36-2 operates/manages the 

15 failure management and the communication quality of 
the IP telephone network of the communication compa- 
ny "Y" in a batch manner. 

[0151] It should also be noted that the record about 
the telephone communication commencement defined 

20 at the Steps ST28 and ST68, and the record about the 
end of the telephone communication defined at the 
Steps ST32 and ST72 among the above-explained pro- 
cedure may be omitted. In this alternative case, the ac- 
quisitions of both the telephone communication starting 

25 record and the telephone communication end record by 
the communication company "X" and the communica- 
tion company "Y" may be omitted. 
[0152] It should also be noted that both the IP tele- 
phone service operation/management servers 36-1 and 

30 36-2 may be subdivided into an IP telephone service 
server which exclusively manages the IP telephone 
services, and also an IP telephone network operation/ 
management server which exclusively manages the re- 
sources of the IP telephone network. 

35 

«IP VOICE/IMAGE SERVICE OPERATION/ 
MANAGEMENT SERVER» 

[01 53] The I P voice/image(audio/visual) service oper- 

<*o ation/management server 37-1 managed by the com- 
munication company "X" acquires the above-explained 
voice/image communication starting record and voice/ 
image communication end record in such a manner that 
the IP voice/image service operation/management 

45 server 37-1 periodically, or temporarily transmits/re- 
ceives an inquiry IP packet with respect to both the net- 
work node apparatus 8-2 and 8-4. Also, the IP voice/ 
image service operation/management server 37-1 
checks as to whether or not the internal resources of the 

50 IP voice/image network managed by the communication 
company "X" are operated under normal condition by 
using such a means for transmitting/receiving an ICMP 
packet( namely, failure management). These internal re- 
sources are, for instance, the routers 19-14, 19-15; the 

55 domain name server 32-1 dedicated to the IP telephone 
network; and the communication lines among the rout- 
ers. Also, the IP voice/image service operation/manage- 
ment server 37-1 monitors as to whether or not the con- 
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gestion of the IP packets within the IP voice/image net- 
work is excessively increased(namely, communication 
quality control) in order that the IP voice/image network 
of the communication company W X" may be operated/ 
managed in a batch mode. 

[01 54] Similarly, the I P voice/image service operation/ 
management server 37-2 managed by the communica : 
tion company "Y" acquires the above-explained voice/ 
image communication starting record and voice/image 
communication end record in such a manner that the IP 
voice/image service operation/management server 
37-2 periodically, or temporarily transmits/receives an 
inquiry IP packet with respect to both the network node 
apparatus 7-2 and 7-4. Also, the IP voice/image service 
operation/management server 37-2 operates/manages 
the failure management and the communication quality 
of the IP voice/image network of the communication 
company M Y" in a batch manner. It should be understood 
that both the IP voice/image service operation/manage- 
ment servers 37-1 and 37-2 may be subdivided into an 
IP voice/image service server which exclusively manag- 
es the IP voice/image services, and also an IP voice/ 
image network operation/management server which ex- 
clusively manages the resources of the IP voice/image 
network. 

«BEST EFFORT SERVICE OPERATION/ 
MANAGEMENT SERVER» 

[0155] A best effort service operation/management 
server 38-1 managed by the communication company 
"X M operates/manages failure managements and com- 
munication qualities of a best effort network of the com- 
munication company "X u in a batch manner. Similarly, a 
best effort service operation/management server 38-2 
managed by the communication company "Y" operates/ 
manages failure managements and communication 
qualities of a best effort network of the communication 
company "Y" in a batch manner. It should be noted that 
both the best effort service operation/management 
services 38-1 and 38-2 may be subdivided into a best 
effort service serverfor exclusively managing best effort 
services, and also a best effort network operation/man- 
agement server for exclusively managing resources of 
a best effort service network, respectively. 
[01 56] In the above-described description the names 
of elements employed in the embodiment are applied 
as, for example, "H323 termination unit and "H323 gate- 
way". This does not imply that these element names are 
made in accordance with the ITU-H323 recommenda- 
tion. Instead, these element names own meanings re- 
lated to the ITU-H323 recommendation. 
[0157] As indicated in FIG. 65 : a media router opera- 
tor 102 exchanges information via an operation input/ 
output unit 51-1 with respect to an RAS administration 
program 101-1 employed in the RAS mechanism 49-1, 
or rewrites a RAS table provided in the RAS administra- 
tion program 101-1 so as to manage registration/certifi- 



cation of terminals, and also manage an internal state 
of the media router 14-1 . 

[0158] As represented in FIG. 66, while a terminal op- 
erator 103 operates the dependent type IP telephone 
5 set 13-1 , this operation information is supplied via an 
H323 terminal program 1 05-2 and subsequently a 3-lay- 
er communication path 106 which is virtually present 
within a communication line 53-1 so as to be exchanged 
with an interface 105-1 of the RAS administration pro- 
10 gram employed in the RAS mechanism 49-1 and an AP 
layer 101-2 of the RAS administration program. Also, 
the RAS table provided in the RAS administration pro- 
gram is rewritten, so that the terminal operator 1 03 man- 
ages registration/certification of terminals and an inter- 
ns nal state of the media router 1 4-1 . 

[0159] As represented in FIG. 67, while a telephone 
operator 104 operates the analog telephone set 18-1, 
this operation information is supplied so as to be ex- 
changed with a telephone operation program 1 06-2 em- 
ployed in the SCN interface 24-1, and subsequently a 
TCP/IP interface 106-1 of the RAS administration pro- 
gram employed in the RAS mechanism 49-1 and an AP 
layer 101-3 of the RAS administration program. Also, 
the RAS table provided in the RAS administration pro- 
gram is rewritten, so that the telephone operator 104 
manages registration/certification of terminals and an 
internal state of the media router 14-1 . 
[0160] In the embodiment of FIG. 20, ail of the ele- 
ments provided within the range 6-2 of the IP transfer 
network which is operated/managed by the communi- 
cation company "Y" may be eliminated, and further- 
more, the routers 21 -1 through 21 -5 may be eliminated. 
In such an alternative case, the internal elements of the 
integrated IP transfer network 2 are arranged only by 
employing the range 6-1 of the IP transfer network op- 
erated/managed by the communication company "X", 
the network node apparatus 7-1 to 7-4 and 8-1 to 8-4 
and the gateways 9-1 to 9-2. In the case of the IP data 
communication, for example, the information is trans- 
ferred from the network node apparatus 8-2 via the rout- 
er 19-1 and the router 19-3 to the network node appa- 
ratus 7-2. In the case of the IP telephone communica- 
tion, for instance, the information is transferred from the 
network node apparatus 8-2 via the router 1 9-8 and the 
router 19-9 to the network node apparatus 7-2. 

2. SECOND EMBODIMENT USING GATEWAY: 

«COMMUNICATIONS AMONG ANALOG 
TELEPHONE SETS VIA GATEWAY» 

[0161] Both the media routers 14-1 and 14-2 shown 
in FIG. 23 and FIG. 24 own the substantially same in- 
ternal arrangements and also functions as those of a 
gateway 9-1 shown in FIG. 68 and of a gateway 9-2 in- 
dicated in FIG. 69. There are the below-mentioned tech- 
nical different points. That is, the media routers 14-1 and 
14-2 are provided outside the integrated IP transfer net- 
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work 2, whereas the gateways 9-1 and 9-2 are provided 
inside the integrated IP transfer network 2. Also, charg- 
ing units 72-1 and 72-2 are provided inside the gateways 
9-1 and 9-2. Each internal structure of the media routers 
14-11 , 14-2 and the gateways 9-1 , 9-2 is constituted by 
common internal element blocks such as an SCN inter- 
face, an H323 termination unit, a connection control unit 
and a router. Also, reference numeral 79-1 shows a RAS 
mechanism of the gateway 9-1 , reference numeral 80-1 
denotes an information process mechanism of the gate- 
way 9-1 , and reference numeral 81-1 shows an opera- 
tion input/output unit of the gateway 9-1. Both the media 
routers and the gateways are arranged by substantially 
similar functions to each other, except for process oper- 
ations related to the charging units. 
[0162] An IP terminal 11-6 and a dependent type IP 
telephone set 13-3 are connected via a communication 
line to the gateway 9-1, whereas an IP terminal 11-10 
and a dependent type IP voice/image apparatus 16-4 
are connected via a communication line to the gateway 
9-2. In order that a terminal-to-terminal communication 
can be established via a media router, the below-men- 
tioned terminal-to-terminal communications are real- 
ized via the gateway 9-1 , the integrated IP transfer net- 
work 2 and the gateway 9-2. For example, a terminal- 
to-terminal communication may be established between 
the IP terminal 11-6 and the IP terminal 11-10 shown in 
FIG. 20. Also, a terminal-to-terminat communication 
may be established between the dependent type IP tel- 
ephone set 13-3 and the dependent type IP telephone 
set 13-4 shown in FIG. 20. Also, a terminal-to-terminal 
communication may be established between the de- 
pendent type I P voice/image apparatus 1 6-1 and the de- 
pendent type IP voice/image apparatus 16-4 shown in 
FIG. 20. 

[0163] Referring now to FIG. 68 to FIG. 85, a descrip- 
tion will be made of communication process operations 
executed between an analog telephone set 1 8-5 and an 
analog telephone set 18-6 via the gateway 9-1 , the in- 
tegrated IP transfer network 2 and the gateway 9-2. 
[01 64] When the handset of the analog telephone set 
1 8-5 is taken up, a telephone call signal is reached via 
a telephone line 17-3, a public switched telephone net- 
work 26-1 , and a telephone line 1 7-1 to an SCN interface 
77-1 provided within the gateway 9-1 (Step S60 of FIG. 
68), and then, the SCN interface 77-1 returns a call con- 
firmation signal via the public switched telephone net- 
work 26-1 to the analog telephone set 18-5(Step S61). 
Next, when the user of the analog telephone set 18-5 
dials a telephone number "Tel-18-6 name" of the tele- 
phone set 18-6 of the communication counter party, if 
the analog telephone set 1 8-5 sends out a call setting 
signal to the communication line 1 7-3, then the call set- 
ting signal is reached via the public switched telephone 
network 26-1 and the telephone line 17-1 to the SCN 
interface 77-1 (Step S62). A data block 48-1 shown in 
FIG. 70, which is produced by digitalling the call setting 
signal, is transferred to the H323 termination unit 76-1 



(Step S62x). The H323 termination unit 76-1 retrieves 
records contained in a gateway state table 1 00-2 of FIG. 
87, and then detects a line identifier indicative of the 
communication line 17-1, newly a record(i.e., "17-1") on 
5 a first row of this gateway state table 1 00-2 from the top 
row. 

[0165] Next, the H323 termination unit 76-1 reads out 
a telephone number "81 -3-9876-5432" of the analog tel- 
ephone set 18-5 and an IP address "100.101.102.103" 

10 thereof, which are described in the record. Furthermore, 
the H323 termination unit 76-1 produces an IP packet 
48-2 and transmits it to a domain name server 78-1 (Step 
S63). The IP packet 48-2 stores thereinto the address 
of the analog telephone set 1 8-5, namely a transmission 

'5 source IP address "A 185"; the address of the domain 
name server 78-1 wjthin the gateway, namely a desti- 
nation IP address "A781 "; and a telephone number "Tel- 

18- 6 name" of a communication counter party. The do- 
main name server 78-1 checks the content of the re- 

20 ceived IP packet 48-2, and subsequently, transmits an 
IP packet 48-3 via the network node apparatus 8-4 to 
the domain name server 31-1 dedicated to the IP tele- 
phone network(Step S64). When the domain name 
server 31-1 dedicated to the IP telephone network re- 

25 turns such an IP packet 48-4 to the domain name server 
78-1 (Step S65), the domain name server 78-1 returns 
the IP packet 48-4 to the H323 termination unit 76-1. 
The above-explained returned IP packet 48-4 contains 
an IP address "A186" which corresponds to the tele- 

30 phone number "Tel-18-6 name" of the communication 
counter party in a 1-to-1 correspondence manner. 
[01 66] Next, in such a case that the H323 termination 
unit 76-1 produces an IP packet 48-5 and transmits the 
IP packet 48-5 to the network node apparatus 8-4(Step 

35 S66), when the network node apparatus 8-4 transfers 
the received IP packet 48-5 to the internal arrangement 
of the integrated IP transfer network 2 shown in FIG. 20, 
the IP packet 48-5 passes through the routers 19-8, 

19- 9, 21-2, 19-11 and 19-13 provided inside the IP tel- 
40 ephone network 4, and then is reached to the network 

node apparatus 7-4. As a result, the network node ap- 
paratus 7-4 sends out the received IP packet 48-5 via 
the router 74-2 and the H323 termination unit 76-2 to 
the SCN interface 77-2. This SCN interface 77-2 inter- 

45 pretsthe IP packet 48-5 as a telephone call to the analog 
telephone set 18-6, and sends out a telephone call sig- 
nal to the telephone line 17-2(Step S66x). Upon receipt 
of a call confirmation signal from the public switched tel- 
ephone network 26-2(Step S66y), the SCN termination 

50 unit 77-2 executes the below-mentioned two procedure 
operations. As a first procedure operation, the SCN in- 
terface 77-2 produces a returning IP packet 48-6 and 
then returns the IP packet 48-6 to the router 74-2. As a 
second procedure operation, the SCN interface 77-2 

55 sends out a call setting signal via the line 17-2 to the 
public switched telephone network 26-2. 
[0167] The IP packet 48-6 produced by the first pro- 
cedure operation is reached via the network node ap- 
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paratus 7-4(Step S67) and the IP telephone network 4 
to the network node apparatus 8-4, and is finally deliv- 
ered to the H323 termination unit 76-1 provided within 
the gateway 9-1. Next, the H323 termination unit 76-1 
interprets the received I P packet 48-6 as such a fact that 
a telephone set of a communication counter party(ana- 
log telephone set 1 8-6) is being called, and thus, sends 
out a data block 48-7 for implying a telephone calling 
sound to the SCN interface 77-1 . As a result, the SCN 
interface 77-1 sends out the telephone calling sound to 
the communication line 1 7-1 . When the calling sound is 
reached via the public switched telephone network 26-1 
and the communication line 17-3 to the analog tele- 
phone set 18-5, the analog telephone set 18-5 interprets 
that the analog telephone set 1 8-6 is being called as the 
communication counter party. 

[0168] While the above-explained second procedure 
operation is carried out, the analog telephone set 18-6 
receives the call setting signal(Step S67x) and produces 
the telephone call sound. When the user of the analog 
telephone set 18-6 hears the telephone call sound and 
then picks up the handset of the analog telephone set 
18-6, a call setting confirmation signal is sent out from 
the analog telephone set 18-6. The call setting confir- 
mation signal is reached via the line 17-4, the public 
switched telephone network 26-2, and the line 17-2 to 
the SCN interface 77-2. When a response received from 
the SCN interface 77-2 is transferred to the H323 termi- 
nation unit 76-2(Step S67y), the H323 termination unit 
76-2 produces an IP packet 48-8, and then sends out 
the IP packet 48-8 to the H323 termination unit 76-1 
(Step S68). As a result, the IP packet 48-8 is reached 
via the network node apparatus 7-4 and the IP tele- 
phone network 4 to the network node apparatus 8-4, and 
then, is received via the router 74-1 within the gateway 
9-1 to the H323 termination unit 76-1 . 
[0169] The H323 termination unit 76-1 understands 
that the received IP packet 48-8 is a response(namely, 
user of analog telephone set 18-6 takes up handset), 
and thus, sends out a data block 48-9 for implying a call 
setting confirmation to the SCN interface 77-1 . As a re- 
sult, the SCN interface 77-1 sends out a call setting con- 
firmation signal to the communication line 17-1, and 
then, is delivered via the public switched telephone net- 
work 26-1 and the communication line 17-3 to the ana- 
log telephone set 18-5. 

[01 70] The above-described Step S68 corresponds to 
such a procedure that information of a response is trans- 
ferred, namely, the IP packet 48-9 is transferred which 
notifies such a fact that the telephone communication is 
commenced between the analog telephone set 18-5 
and the analog telephone set 18-6. When both the net- 
work node apparatus 7-4 and 8-4 detect the IP packet 
48-9, a record of the commencement of the telephone 
communication may be saved in a charge record file. In 
other words, such a fact that the telephone communica- 
tion is commenced between the analog telephone sets 
1 8-5 and 1 8-6 and a time instant thereof is saved in the 



charge record file. 

[0171] When the user of the analog telephone set 

18- 1 starts a telephone conversation, a voice(speech) 
signal is transferred via the communication line 1 7-3, the 

5 public switched telephone network 26-1 , and the com- 
munication line 17-1 to the SCN interface 77-1 so as to 
be converted into digital voice data. Next, the H323 ter- 
mination unit 76 produces an IP packet 48-1 0 containing 
the digital voice data. The voice packet 48-1 0 is deliv- 

10 ered to the analog telephone set 18-6 via the router 
74-1 ; the network node apparatus 8-4; the routers 1 9-8, 

19- 9, 21-2, 19-11 and 19-13; the network node appara- 
tus 7-4; the H323 termination unit 76-3; the SCN inter- 
face 77-2; the communication line 17-2; the public 

15 switched telephone network 26-2; and the communica- 
tion line 17-4(Step S69). The voice of the user of the 
analog telephone set 1 8-6 is delivered to the analog tel- 
ephone set 1 8-5 along a direction opposite to the above- 
explained packet flow direction(Step S70), namely, is 

20 supplied via the SCN interface 77-2; the H323 control 
unit 76-2; the network node apparatus 7-4; the routers 
19-13,19-11, 21 -2, 1 9-9 and 1 9-8; the network node ap- 
paratus 8-4; the H323 termination unit 76-1 provided in- 
side the gateway 9-1 : the SCN interface 77-1 ; and the 

25 communication line 17-1. 

[0172] When the user of the analog telephone set 
1 8-5 puts on the handset in order to end the telephone 
communication, the analog telephone set 18-5 sends 
out a call interrupt signal indicative of ending of the tel- 

30 ephone conversation to the communication line 1 7-3. 
The SCN interface 77-1 converts the call interrupt signal 
into a digital data format. Next, the H323 termination unit 
76-1 produces an IP packet 48-12 which indicates that 
the telephone communication is ended, and then sends 

35 out the IP packet 48-12 to the router 74-1 (Step S71). 
Then, the IP packet 48-1 2 is delivered to the analog tel- 
ephone set 1 8-6 via the network node apparatus 8-4; 
the routers 19-8, 19-9, 21-2, 19-11 and 19-13; the net- 
work node apparatus (7-4); the H323 termination unit 

40 76-2; and the SCN termination unit 77-2. The user of the 
analog telephone set 18-6 may know such a fact that 
the telephone communication is ended, and then, when 
this user puts on the handset of the analog telephone 
set 1 8-6, the SCN interface 77-2 interprets a confirma- 

45 tion of a call interrupt(namely ; end of telephone commu- 
nication), and requests the public switched telephone 
network 26-2 to notify "use fee of public switched tele- 
phone network" which is required for the telephone com- 
munication between the analog telephone sets 1 8-5 and 

50 18-6. For example, when the communication line 17-2 
is the ISDN line, charge information is notified when the 
telephone communication is ended. 
[0173] The SCN interface 77-2 notifies the acquired 
use fee of the public switched telephone network as a 

55 charge fee to the H323 termination unit 76-2. The H323 
termination unit 76-2 grasps both a call release confir- 
mation and the charge fee, so that the below-mentioned 
two procedure operations can be carried out. As the first 
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procedure operation, the H323 termination unit 76-2 
produces an I P packet 48-1 3, and sends out the IP pack- 
et 48-13 to the router 74-2. As a result, the IP packet 
48-13 is delivered to the H323 termination unit 76-1 
(Step S72) along a direction opposite to the above-ex- 
plained packet flow direction, namely, is supplied via the 
network node apparatus 7-4; the routers 19-13, 19-11, 
21-2,1 9-9 and 1 9-8; the network node apparatus 8-4 to 
the H323 termination unit 76-1 . Furthermore, as the sec- 
ond procedure process, the H323 termination unit 76-2 
notifies a data block 48-14 to a charging unit 72-2 by 
employing a data transfer function operable within the 
gateway 9-2. The data block 48-14 contains the infor- 
mation about the charge fee which has been acquired 
in accordance with the above-explained procedure. The 
charging unit 72-2 may save thereinto the acquired 
charge information when the public switched telephone 
network 26-2 is used in the telephone communication 
established between the analog telephone sets 18-5 
and 18-6. 

[0174] In accordance with the above-explained pro- 
cedure operation the analog telephone set 18-5 trans- 
mits/receives the IP packet to/from the analog tele- 
phone set 18-6, so that the telephone communication 
can be established. 

[01 75] The above-described Step S72 corresponds to 
such a procedure that information of a call interrupt con- 
firmation is transferred, namely, the IP packet 48-13 is 
transferred which notifies such a fact that the telephone 
communication is ended between the analog telephone 
set 1 8-5 and the analog telephone set 1 8-6. When both 
the network node apparatus 8-4 and 7-4 detect the IP 
packet 48-13, a record of the completion of the tele- 
phone communication may be saved in a charge record 
file. In other words, such a fact that the telephone com- 
munication is ended between the analog telephone sets 
18-5 and 18-6 and an ending time instant are saved in 
the charge record file. 

[0176] The IP telephone service operation/manage- 
ment server 36-1 managed by the communication com- 
pany "X" acquires the above-described telephone com- 
munication starting record and telephone communica- 
tion end record, in such a manner that the IP telephone 
service operation/management server 36-1 periodically, 
or temporarily transmits/receives an inquiry IP packet 
with respect to the network node apparatus 8-4. Also, 
the IP telephone service operation/management server 
36-1 acquires the above-explained charge information 
by transmitting/receiving the inquiry IP packet to/from 
the charging unit 72-1 . Similarly, the IP telephone serv- 
ice operation/management server 36-2 managed by the . 
communication company "Y" acquires the above-ex- 
plained telephone communication starting record and 
telephone communication end record in such a manner 
that the IP telephone service operation/management 
server 36-2 periodically, or temporarily transmits/re- 
ceives an inquiry IP packet with respect to the network 
node apparatus 7-4. Furthermore, the IP telephone 



service operation/management server 36-2 acquires 
the charge information by transmitting/receiving the in- 
quiry IP packet to/from the charging unit 72-2. 
[01 77] In the above-described communication proce- 
5 dures, while the domain name server 78-1 may be re- 
moved from the gateway 9-1 , the above-explained 
Steps S63 to S65 may be replaced by the below-men- 
tioned Steps S63x and S65x. In other words, the H323 
termination unit 76-1 transmits an IP packet 48-15 via 
10 the network node apparatus 8-4 to the domain name 
server 31-1 (Step S63x). The IP packet 48-15 stores 
thereinto the address of the analog telephone set 18-5, 
namely the transmission source IP address "A1 85"; the 
address of the domain name server 31-1 dedicated to 
*5 the IP telephone network, namely the destination IP ad- 
dress "A31 1 "; and the telephone number of the commu- 
nication counter party 'Tel-18-6 name". The domain 
name server 31 -1 dedicated to the IP telephone network 
returns another IP packet 48-1 6 to the H323 termination 
20 unit 76-1 (Step S65x). The IP packet 48-16 contains the 
IP address n A186" which corresponds to the telephone 
number of the communication counter party "Tel-18-6 
name" in a 1-to-1 correspondence manner. 
[0178] In the above-explained procedures defined 
25 from the Step S63 to the Step S65, or by both the Step 
S63x and the Step S65x, the network node apparatus 
8-4 may confirm that the analog telephone set 18-5 is 
allowed to be communicated from the communication 
line 17-1 via the network node apparatus 8-4 by check- 
30 ing as to whether or not the combination between the 
transmission source address "A781" contained in the IP 
packet 48-3 produced in the domain name server 78-1 
in the gateway and the communication line identification 
symbol "Line-17-1" similarly produced is registered in 
35 the address administration table 44-2(refer to FIG. 86), 
or by checking as to whether or not the combination be- 
tween the transmission source address "A185" con- 
tained in the IP packet 48-15 produced in the H323 ter- 
mination unit 76-1 and the communication line identifi- 
40 cation symbol "Line-17-1" similarly produced is regis- 
tered in the address administration table 44-2(refer to 
FIG. 86). 

«TELE PHONE SERVICE OPERATION/ 
45 MANAGEMENT SERVER» 

[0179] The IP telephone service operation/manage- 
ment server 36-1 managed by the communication com- 
pany "X" acquires the above-explained telephone com- 

50 munication starting record and also telephone commu- 
nication end record in such a manner that the IP tele- 
phone service operation/management server 36-1 peri- 
odically, or temporarily transmits/receives an inquiry IP 
packet with respect to both the network node apparatus 

55 8-2 and 8-4. Also, the IP telephone service operation/ 
management server 36-1 checks as to whether or not 
the internal resources of the I P telephone network man- 
aged by the communication company "X" are operated 
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under normal condition by using such a means for trans- 
mitting/receiving an ICMP packet(namely, failure man- 
agement). These internal resources are, for instance, 
the routers 19-8, 19-9, 19-10; the domain name server 
31-1, and the communication lines among the routers. 5 
Also, the IP telephone service operation/management 
server 36-1 monitors as to whether or not the congestion 
of the IP packets within the IP telephone network is ex- 
cessively increased(namely, communication quality 
control) in order that the IP telephone network of the 
communication company "X" may be operated/man- 
aged in a batch mode. 

[0180] Similarly, the IP telephone service operation/ 
management server 36-2 managed by the communica- 
tion company "Y" acquires the above-explained tele- 
phone communication starting record and telephone 
communication end record in such a manner that the IP 
telephone service operation/management server 36-2 
periodically, or temporarily transmits/receives an inquiry 
IP packet with respect to both the network node appa- 
ratus 7-2 and 7-4. Also, the IP telephone service oper- 
ation/management server 36-2 operates/manages the 
failure management and the communication quality of 
the IP telephone network of the communication compa- 
ny "Y" in a batch manner. 

[0181] It should also be noted that the record about 
the telephone communication commencement defined 
at the Step S68, and the record about the end of the 
telephone communication defined at the Step S72 
among the above-explained procedure may be omitted. 
In this alternative case, the acquisitions of both the tel- 
ephone communication starting record and the tele- 
phone communication end record by the communica- 
tion company "X" and the communication company U Y U 
may be omitted. It should also be noted that both the IP 
telephone service operation/management servers 36-1 
and 36-2 may be subdivided into an IP telephone serv- 
ice server which exclusively manages the IP telephone 
services, and also an IP telephone network operation/ 
management server which exclusively manages the re- 
sources of the IP telephone network. 

THIRD EMBODIMENT USING MEDIA ROUTER 
INSIDE CATV COMMUNICATION NETWORK : 

[0182] Referring now to FIG. 88, a description will be 
made of a third embodiment featured by that since the 
media router according to the present invention is used 
inside a CATV communication network, terminals are 
communicated/connected to each other with employ- 
ment of an IP transfer network. 

[0183] A media router 115 is located within a CATV 
gateway 113-2 employed inside a CATV network 113-1 , 
and is connected via a communication 11 2 to a network 
node apparatus 111 provided in an integrated IP transfer 
network 110. Also, the media router 115 is connected 
via any one of a CATV line interface 1 1 4 r and CATV lines 
119-1 through 119-4 to IP terminals 116-1 through 



116-3; an analog telephone set 117, a dependent type 
IP telephone set 118-1 , and a dependent type IP voice/ 
image apparatus 118-2. The CATV lines 119-1 to 119-4 
contain communication lower layers( namely, communi- 
cation physical layer and data link layer) specific to the 
CATV lines, and also have functions for transferring IP 
packets in a communication network. An IP packet 
transmitted from the IP terminal 1 1 6-1 is entered via the 
CATV line 119-1 to the CATV line interface 114 in which 
the IP packet is derived. The derived IP packet is sent 
to the media router 115. The media router 115 is ar- 
ranged in a similar manner to that of the media router 
14-1 shown in FIG. 23, and contains the same function 
as that of the media router 14-1, for example, a domain 
name server. Because of this reason, the media router 
1 1 5 can convert an I P packet containing call control data 
into DNS inquiry response format data, and can send 
out the converted IP packet to the communication line 
112. 

[0184] Also, such an IP packet is transmitted via the 
media router 1 1 5 to the communication line 1 1 2. The I P 
packet is inputted from the analog telephone set 117, 
the dependent type IP telephone set 118-1, or the de- 
pendent type IP voice/image apparatus 118-2 through 
the CATV lines 11 9-2 to 119-4 and the CATV line inter- 
face 114. Conversely, an IP packet which is sent from 
the network node apparatus 111 via the communication 
line 112 may be transmitted via the media router 115, 
the CATV line interface 114, and thereafter any one of 
the CATV lines 119-1 to 119-4 to any one of the IP ter- 
minal 116-1, the analog telephone set 1 1 7, the depend- 
ent type IP telephone set 118-1 and the dependent type 
IP voice/image apparatus 118-2. 

[01 85] As previously explained in other embodiments, 
the IP terminal 11 6-1 . the analog telephone set 117, the 
dependent type IP telephone set 118-1 and the depend- 
ent type I P voice/image apparatus 1 1 8-2 provided inside 
the CATV network 113-1 can establish the terminal-to- 
terminal communications via the integrated IP transfer 
network 1 1 0 with respect to other various terminals con- 
nected to the integrated IP transfer network 110, namely 
an IP terminal, an analog telephone set, an IP telephone 
set. and an IP voice/image apparatus, while using the 
domain name server within the integrated IP transfer 
network. 

[0186] Since the IP terminal 116-1 indicates a host 
name of an IP terminal functioning as a communication 
counter party to the domain name server within the in- 
tegrated I P transfer network 1 1 0 via the CATV line 1 1 9-2 
and the CATV gateway 113-2 so as to acquire an IP ad- 
dress of the IP terminal of the counter party and subse- 
quently data is transmitted/received from/to the IP ter- 
minal 1 1 6-1 to the IP terminal of the counter party, a ter- . 
minal-to-terminal communication for transmitting/re- 
ceiving data can be carried out. Similarly, since the an- 
alog telephone set 117 indicates a host name of an an- 
alog telephone functioning as a communication counter 
party, i.e., a telephone number of a telephone set thereof 
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to the domain name server within the integrated IP 
transfer network 110 via the CATV line 11 9-? and the 
CATV gateway 113-2 so as to acquire an IP address of 
the telephone set of the counter party and subsequently 
voice data is transmitted/ received from the analog tele- 
phone set 1 1 7 to the analog telephone set of the counter 
party, a telephone communication can be carried out. 
[0187] Similarly, since the dependent type IP tele- 
phone set 1 1 8-1 indicates a host name of an analog tel- 
ephone set functioning as a communication counter par- 
ty, i.e., a telephone number of a telephone set of the 
counter party to the domain name server within the in- 
tegrated I P transfer network 1 1 0 via the CATV line 1 1 9-2 
and the CATV gateway 1 1 3-2 so as to acquire an IP ad- 
dress of the analog telephone of the counter party and 
subsequently voice data is transmitted/received from 
the analog telephone set 117 to this analog telephone 
set of the counter party, a telephone communication can 
be carried out. 

4. FOURTH EMBODIMENT USING GATEWAY: 

[0188] Referring now to FIG. 89, a fourth embodiment 
will be explained in which while a terminal storage wire- 
less apparatus is combined with the gateway according 
to the present invention, terminals are connected/com- 
municated with each other by employment of an IP 
transfer network. 

[0189] In this drawing, reference numeral 120 shows 
an integrated IP transfer network, reference numeral 
121 denotes a network node apparatus, reference nu- 
meral 122 represents a gateway apparatus, 123 indi- 
cates a wireless transmission/reception unit/reference 
numeral 124-1 shows a wireless interface conversion 
unit, reference numeral 124-2 represents a communica- 
tion line, reference numeral 125 indicates a wireless 
communication path, reference numeral 126 shows a 
terminal storage wireless apparatus, reference numeral 
127 indicates a wireless transmission/reception unit, 
reference numeral 128-1 is an IP terminal, reference nu- 
meral 128-2 represents a dependent type IP telephone 
set, reference numeral 128-3 shows a dependent IP 
voice/image apparatus, and reference numerals 129-1 
to 1 29-3 indicate wireless interface conversion unit. The 
gateway 122 owns the same function as that of the 
above-described gateway 9-1 shown in FIG. 68. When 
terminals such as an IP terminal, an H323 terminal and 
an analog telephone set are connected via the commu- 
nication line 124-2, the gateway 122 may be employed 
for carrying out a terminal-to-terminal communication. 
Because of this reason, since an IP terminal, an IP tel- 
ephone set, and an IP voice/image apparatus are con- 
nected to each other by using the communication line 
1 24-2, the gateway 1 22 may perform the terminal-to-ter- 
minal communication. 

[0190] Both data having a DNS inquiry/response for- 
mat sent from the I P terminal 1 28-1 and text data which 
will be transmitted/received are converted into an input 



data format of a wireless transmission/reception unit by 
the wireless interface conversion unit 129-1, and then 
the converted data format is entered into the wireless 
transmission/reception unit 127, and further supplied via 
5 the wireless communication path 125 to the wireless 
transmission/reception unit 123. Then, the data format 
is converted into such a data format of an IP packet 
which is applicable to a gateway in the wireless interface 
conversion unit 124-1, and then the converted IP packet 

10 is sent out via the communication line 1 24-2 to the gate- 
way 122. Both telephone call controlling data and digit- 
ally-represented voice(speech) data to be transmitted/ 
received, which are transmitted from the dependent 
type IP telephone set 128-2, are converted into the input 

'5 data formats of a wireless transmission/reception unit 
by the wireless interface conversion unit 129-2 , and then 
the converted data formats are inputted to the wireless 
transmission/reception unit 1 27. The converted data for- 
mats are supplied via the wireless communication path 

20 125, the wireless transmission/reception unit 123, and 
the communication line 124-2 to the wireless interface 
conversion unit 124-1 so as to be converted into data 
formats of IP packets which is applicable to a gateway 
by the wireless interface conversion unit 124-1 . These 

25 data formats are sent to the gateway 1 22. 

[0191] Both call control data of an IP voice/image ap- 
paratus and digitally-expressed voice/moving image da- 
ta to be transmitted/received, which are transmitted 
from the dependent type IP voice/image apparatus 

30 1 28-3 are converted into the input data formats of a wire- 
less transmission/reception unit by the wireless inter- 
face conversion unit 1 29-3, and then the converted data 
formats are inputted to the wireless transmission/recep- 
tion unit 127. The converted data formats are supplied 

35 via the wireless communication path 125, the wireless 
transmission/reception unit 123, the wireless interface 
conversion unit 124-1 and the communication line 124-2 
to the wireless interface conversion unit 124-1 so as to 
be converted into data formats of IP packets which is 

40 applicable to a gateway by the wireless interface con- 
version unit 124-1. These data formats are sent to the 
gateway 122. Also, as a data flow along a direction op- 
posite to the above-described direction, for instance, an 
IP packet of an IP telephone supplied from the network 

45 node apparatus 121 is delivered via the gateway 122, 
the communication line 124-2, the wireless interface 
converting unit 124-1 . the wireless transmission/recep- 
tion unit 123, the wireless communication path 125, the 
wireless transmission/reception unit 127, and the wire- 

50 less interface conversion unit 129-2 to the dependent 
type IP telephone set 128-2. 

[0192] Furthermore, the IP terminal 128-1, the de- 
pendent type IP telephone set 1 28-2 and the dependent 
type IP voice/image apparatus 128-3, which are con- 
55 nected to the terminal storage wireless apparatus 126, 
may establish the terminal-to-terminal communication 
with respect to other various terminals which are con- 
nected via the integrated IP transfer network 120 to the 
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integrated IP transfer network 120, namely an IP termi- 
nal, an analog telephone set, an IP telephone set, an IP 
voice/image apparatus and the like. 

5. FIFTH EMBODIMENT WITH GATEWAY HAVING 
DIFFERENT STRUCTURE : 

[0193] This fifth embodiment is a gateway having a 
different structure from that of the gateway 9-1 shown 
in FIG. 68 of the second embodiment and will now be 
explained with reference to FIG. 90. 
[0194] In this drawing, reference numeral 9-5 shows 
a gateway, reference numeral 74-5 shows a router, ref- 
erence numeral 78-5 denotes a domain name server, 
and reference numeral 79-5 represents a RAS mecha- 
nism. This RAS mechanism 79-5 manages registration/ 
certification of terminals to the gateway 9-5, and also 
internal states (for example, communication state and 
rest state) of the gateway 9-5. In this case, "registration 
of terminal" implies that a terminal is connected to the 
gateway, whereas "certification of terminar is to confirm 
as to whether or not a terminal can be formally utilized 
in accordance with a connection permission condition 
of the terminal. Reference numeral 80-5 shows an in- 
formation processing mechanism for executing an infor- 
mation process operation within the gateway 9-5. Ref- 
erence numeral 81-5 shows an operation input/output 
unit of the gateway 9-5, and reference numeral 72-5 rep- 
resents a charging unit. Reference numeral 82-3 repre- 
sents a gateway unit for H323 communication proce- 
dure(H323-GW), reference numeral 75-3 denotes an 
H323 connection control unit, reference numeral 76-3 
shows an H323 termination unit, and reference numeral 
77-3 denotes an SCN interface. Also, reference numeral 
82-4 indicates a gateway unit for SIP communication 
procedure(SIP-GW), reference numeral 75-4 shows an 
SIP connection control unit, reference numeral 76-4 de- 
notes an SIP termination unit, and reference numeral 
77-4 represents an SCN interface. Reference numeral 
52-3 shows an IP communication line to which an IP ter- 
minal is connectable, reference numeral 53-3 indicates 
a communication line to which an IP telephone set of 
H323 communication procedure is connectable, and 
reference numeral 53-4 shows a communication line to 
which an IP telephone set of SIP communication proce- 
dure is connectable. Also, reference numerals 1 7-3 and 
1 7-4 denote communication lines connected to a public 
switched telephone network, respectively. 
[0195] The gateway 9-5 of FIG. 90 is replaceable by 
the gateway 9-1 shown in FIG. 68 of the second embod- 
iment, and the router 74-5 is replaceable by the router 
74-1 . Also, the domain name server 78-5 is replaceable 
by the domain name server 78-1 , the RAS mechanism 
79-5 is replaceable by the RAS mechanism 79-1, the 
information processing mechanism 80-5 is replaceable 
by the information processing mechanism 80-1 , and the 
operation input/output unit 81 -5 is replaceable by the op- 
eration input/output unit 81-1. Also, the charging unit 



72-5 is replaceable by the charging unit 72-1 , the H323 
connection control unit 75-3 is replaceable by the H323 
connection control unit 75-1, the H323 termination unit 
76-3 is replaceable by the H323 termination unit 76-1 , 
5 and further, the SCN interface 77-3 is replaceable by the 
SCN interface 77-1 . Under such a circumstance, after 
the gateway 9-5 of FIG. 90 has been replaced by the 
gateway 9-1 of FIG. 68, a communication may be car- 
ried out by the following manner. That is, an IP terminal 
io is connected to a tip of the IP communication line 52-3, 
an IP telephone set of H323 communication procedure 
- is connected to a tip of the communication line 53-3 : an 
analog telephone set is connected to a tip of the com- 
munication line 1 7-3, and also is connected via the gate- 
's way 9-5 to the terminals 11-10 and 18-6 of FIG. 69 in 
the second embodiment, which are connected to the in- 
tegrated IP transfer network 2. Further, reference nu- 
meral 82-3 of H323-GW indicates gateway communica- 
tion interface function unit for H323 communication pro- 
20 cedure. 

[0196] Similarly, symbol SIP-GW 82-4 is a gateway 
communication interface function unit for SIP communi- 
cation procedure, and is connected to the telephone set 
1 8-6 of FIG. 69 from the IP telephone set for SIP com- 

25 munication procedure connected to a tip of a communi- 
cation line 53-4 via the communication line 53-4, the SIP 
termination unit 76-4 which operates the terminal in ac- 
cordance with the SIP communication procedure, and 
also the SIP connection control unit 75-4 and the router 

30 74-5, for connecting the terminals in accordance with 
the SIP communication procedure, so that the commu- 
nication can be carried out. Moreover, SIP-GW 82-4 is 
connected from a telephone set connected to a tip of the 
communication line 1 7-4 via the SCN interface 77-4 to 

35 the telephone set 1 8-6, so that the communication can 
be carried out. 

[0197] Both H323-GW 82-3 and SIP-GW 82-4 may 
provide communication line interfaces corresponding to 
the two communication procedures. In future, when a 

40 communication means is newly developed, a gateway 
used for this new communication means may be addi- 
tionally provided at the locations of both the gateways 
82-3 and 82-4. Alternatively, since a plurality of gateway 
communication interface function units depending upon 

45 a sort of communication procedures are employed, the 
gateway may be applied to various telephone connec- 
tion controls for various communication procedures. 

6. SIXTH EMBODIMENT USING TELEPHONE 



[0198] In FIG. 91, reference numeral 201 is an inte- 
grated IP communication network : reference numeral 
202 indicates an IP data network, reference numeral 
55 203 shows an IP telephone network, and reference nu- 
meral 204 represents a voice/image network. Also, ref- 
erence numeral 206-1 shows a range of an integrated 
IP communication network which is operated/managed 
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by a communication company "1 and reference numer- 
al 206-2 denotes a range of an integrated IP communi- 
cation network which is operated/managed by a com- 
munication company "2". Referring now to FIG. 91 and 
FIG. 92, a preparation of a telephone communication is 
explained as follows. That is, a description is made of a 
terminal-to-terminal communication control method by 
which a telephone communication is made from an an- 
alog telephone set 213-5 to another analog telephone 
set 214-4 via a media router 212-1, a communication 
line 210-1 , a network node apparatus 208-1 , an internal 
structure of an IP telephone network 203, a network 
node apparatus 209-2, a communication line 21 0-5 and 
also a media router 212-2. In this embodiment, refer- 
ence numerals 219-1 to 219-10 and 221-2 represent 
routers. 

[0199] Also, various sorts of severs are installed with- 
in the integrated IP communication network 201 , and IP 
addresses are applied to the respective servers. As in- 
dicated in FIG. 91 , various sorts of servers, the routers, 
and the node apparatus are connected to each other via 
IP communication lines, and may exchange data with 
each other by transmitting/ receiving IP packets by using 
IP communication means owned in the respective units. 
Reference numerals 209-1 to 209-2 show telephone 
gateways by which a telephone communication can be 
carried out, for example : from the analog telephone set 
209-4 via a public switched telephone network 209-3 to 
other telephone sets (which has been explained in other 
embodiments). It should be noted that telephone admin- 
istration servers 31 3-5 and 31 4-5 are substantially equal 
to the connection servers 1-5 and 1-6 of FIG. 18. Both 
the gateways 209-1 and 209-2 are substantially equal 
to the relay connection server 1 -7 of FIG. 1 8. The func- 
tions of these gateways will be described in other em- 
bodiment. 

[0200] Reference numerals 213-1 and 214-1 show 
PBX for storing analog telephone sets : and reference 
numerals 213-2 to 213-6 and 214-2 to 214-6 represent 
analog telephone sets. The telephone sets 213-2 to 

213- 3 are connected to the PBX 21 3-1 , whereas the tel- 
ephone sets 21 4-2 and 214-3 are connected to the PBX 

214- 1. The telephone sets 21 3-4 to 21 3-6 are connected 
to the media router 21 2-1, and the telephone sets 214-4 
to 214-6 are connected to the media router 212-2. 
[0201] An IP address "EA01 " is applied to the media 
router212-1, and an IP address "EA02" is applied to the 
media router 21 2-2. A representative telephone number 
"Tel-No- V is applied to the telephone sets 213-4 to 

213- 6, a representative telephone number "Tel-No-2" is 
applied to the telephone sets 214-4 to 214-6, and ex- 
tension telephone numbers "2132", "2133", "2142" and 
"2143" are applied to the telephone sets 213-2, 213-3, 

214- 2 and 214-3, respectively. In this example, no tele- 
phone communication is established by the extension 
telephone sets 213-2 and 213-3 from the media router 
212-1 to a telephone set provided on the side of the IP 
telephone network 203. Similarly no telephone commu- 



nication is established by the extension telephone sets 
214-2 and 214-3 from the media router 212-2 to a tele- 
phone set provided on the side of the IP telephone net- 
work 203. 

5 

« PREPARATION OF TELEPHONE 
COMMUNICATION:^ . 

[0202] A user 227-1 who wishes to use an IP tele- 

10 phone requests an IP telephone acceptance person 
228-1 belonging to the communication company "1" to 
use an IP telephone service(Step P1 00 of FIG. 92). The 
IP telephone acceptance person 228-1 acquires from 
the user 227-1 , a user name, a user address, a payment 

*5 way of a communication fee, and a user telephone 
number "Tel-No-1", which constitute the propose infor- 
mation of the IP telephone. Also, an external IP address 
"EAOV applied to the media router 212-1 , an identifica- 
tion symbol "L21 0-1" of the communication line 210-1 

20 used to be connected to the media router 212-1 by the 
user, and also a network node apparatus identification 
number "NN-208-1" of the network node apparatus 
208-1 to which the communication line 210-1 is connect- 
ed are notified to a user service server 313-6(Step 

25 P101). In this case, the user 227-1 indicates the IP ad- 
dress "EAOV to the IP telephone acceptance person 
228-1 . 

[0203] The user sets the IP address "EAOV to the me- 
dia router 212-1 , which is used in correspondence with 

30 the user telephone number 'Tel-No-1". Next, the user 
service server 313-6 applies to the user 227-1, a user 
identification symbol "UID-1 ■ used to identify the accept- 
ed telephone user, and determines an internal IP ad- 
dress "IA0V for the user 227-1 while the symbol "UID- 

35 1" is made in correspondence with the external IP ad- 
dress "EAOV. Then, the user service server 313-6 
stores information into a database of the user service 
server(Step P1 02). This information is related to the us- 
er name, the user address, the payment way of the com- 

40 munication fee, the user telephone number 'Tel-No-1", 
and the external IP address "EAOV. Since the tele- 
phone set 213-5 uses the external IP address "EA01" 
corresponding to the telephone number 'Tel-No-1 
such a representation that the external address of the 

45 telephone set 213-5 is equal to "EAOV in the telephone 
communication by using the IP telephone network 203. 
[0204] Next, the user service server 313-6 notifies at 
least the above-described user telephone number "Tel- 
No-1", external IP address "EAOV, internal IP address 

50 "IA0V of the IP telephone request person to the tele- 
phone administration server 313-5 by employing the IP 
communication means(Step P103). 
[0205] The telephone administration server 31 3-5 no- 
tifies one set of corresponding information, namely, the 

55 user telephone number "Tel-No-1", the external IP ad- 
dress "EAOV and the internal IP address "IA0V, to the 
telephone domain name server 31 3-2(Step P105). The 
telephone domain name server 313-2 saves the user 
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telephone number "Tel-No-1", "the external IP address" 
and "internal IP address" in such a format as the re- 
source records which are determined based on the op- 
eration rule of the domain name server defined as RFC 
1996 (Step P106). 

[0206] Furthermore, the telephone administration 
server 3 13-5 notifies four addresses "EA01 , EA81, IA01, 
IA81 " to a table administration server 31 3-3(Step P1 07). 
It should be understood that the telephone administra- 
tion server 313-5 continuously saves both an external 
IP address "EA81" and an internal IP address "IA81" of 
a telephone proxy server 313-1 . 

[0207] When the table administration server 313-3 
notifies the above-explained four addresses "EA01, 
EA81 , IA01 , IA81 " with respect to the network node ap- 
paratus 208-1 (Step P108), the network node apparatus 
208-1 holds four addresses "EA01, EA81, IA01, IA81" 
(Step P109). These four addresses are indicated on a 
first record of the address administration table 360-1 
provided in the network node apparatus 208-1 as indi- 
cated in FIG. 93. In this case, the address "IA01" corre- 
sponds to an IP address which is applied to a joint point 
(logic terminal) between the communication line 210-1 
and the network node apparatus 208-1 . This IP address 
"IA01" will be referred to as an "internal IP address" 
hereinafter, which is applied to the logic terminal of the 
communication line 21 0-1 . At this time, a record indicat- 
ed in a second row of the address administration table 
360-1 is empty. 

[0208] It should be understood that the record indicat- 
ed in the first row of the address administration table 
360-1 is called as an "IP communication record" of the 
address administration table of the network node appa- 
ratus, and then the IP communication record is defined 
based upon the external IP address "EA01 " of the trans- 
mission source, the external IP address "EA81" of the 
destination, the internal IP address "IA01" of the trans- 
mission source, and also the internal IP address "IA81" 
of the destination. In particular, this IP communication 
record is referred to as the "IP communication record" 
of an address administration table of a network node ap- 
paratus which defines an IP communication path estab- 
lished between the representative telephone proxy 
server 31 3-1 and the media router 21 2-1 . 
[0209] Similarly, a user 227-2 who wishes to use an 
IP telephone requests an IP telephone acceptance per- 
son 228-2 belonging to the communication company "2" 
to use an IP telephone service(Step P110 of FIG. 92). 
The IP telephone acceptance person 228-2 acquires 
from the user 227-2, a user name, a user address, a 
payment way of a communication fee and a user tele- 
phone number "Tel-No-2", which constitute the propose 
information of the I P telephone. Also, the external IP ad- 
dress "EA02" applied to the media router 21 2-2, an iden- 
tification symbol "L210-5" of the communication line 
210-5 used to be connected to the media router 21 2-2 
by the user, and also a network node apparatus identi- 
fication number "NN-209-2" of the network node appa- 



ratus 209-2 to which the communication line 210-5 is 
connected are notified to a user service server 314-6 
(Step P111). In this case, the user 227-2 indicates the 
acquired IP address "EA02" to the IP telephone accept- 

5 ance person 228-2. 

[0210] The user sets the IP address "EA02" to the me- 
dia router 212-2, which is used in correspondence with 
the user telephone number "Tel-No-2". Next, the user 
service server 314-6 applies to the user 227-2, a user 

10 identification symbol "UID-2" used to identify the accept- 
ed telephone user, and determines an internal IP ad- 
dress "IA02" for the user 227-2 in correspondence with 
the external IP address "EA02". Then, the user service 
server 314-6 stores information into a database of the 

15 user service server(Step P112). The information is re- 
lated to the user name, the user address, the payment 
way of the communication fee, the user telephone 
number "Tel-No-2" and the external IP address "EA02". 
Since the telephone set 214-4 uses the external IP ad- 

20 dress "EA02" corresponding to the telephone number 
"Tel-No-2", such a representation is used that the exter- 
nal IP address of the telephone set 214-4 is equal to 
"EA02 M in the telephone communication by using the IP 
telephone network 203. 

25 [0211] Next, the user service server 314-6 notifies at 
least the above-described user telephone number "Tel- 
No-2", external IP address "EA02 tt , internal IP address 
"IA02" of the IP telephone request person to the tele- 
phone administration server 314-5 by employing the IP 

30 communication means(Step P113). The telephone ad- 
ministration server 31 4-5 notifies one set of correspond- 
ing information, namely, the user telephone number 
"Tel-No-2", the external IP address "EA02" and the in- 
ternal IP address "IA02"; to the telephone domain name 

35 server 314-2(Step P115). The telephone domain name 
server 314-2 saves one set of such information which is 
made in correspondence with the user telephone 
number "Tel-No-2", the external IP address "EA02 rt and 
internal IP address "IA02" in such as format as the re- 

40 source records(Step P116). Furthermore, the telephone 
administration server 314-5 notifies four addresses 
"EA02, EA82, IA02, IA82 M to a table administration serv- 
er 314-3(Step P117). 

[0212] It should also be noted that the telephone ad- 
45 ministration server 314-5 continuously saves the exter- 
nal IP address "EA82" and the internal IP address "IA82" 
of the a telephone proxy server 314-1. Also, both the 
telephone domain name servers 3 1 3-2 and 31 4-2 owns 
a redialing function similar to that of a domain name 
50 server used in the Internet. Thus, the telephone domain 
name servers 313-2 and 314-2 may exchange there 
own information to each other, If necessary(Step P120). 
[0213] When the table administration server 314-3 
notifies the above-explained four addresses "EA02, 
55 EA82 : IA02, IA82" with respect to the network node ap- 
paratus 209-2(Step P118), the network node apparatus 
209-2 holds four addresses "EA02, EA82, IA02, IA82" 
(Step P119). These four addresses are indicated on a 
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first record of the address administration table 360-2 
provided in the network node apparatus 209-2 as indi- 
cated in FIG. 94. In this case, the address "IA02" corre- 
sponds to an IP address which is applied to a joint point 
(logic terminal) between the communication line 21 0-5 5 
and the network node apparatus 209-2. At this time, a 
record indicated in a second row of the address admin- 
istration table 360-2 is empty. In particular, this IP com- 
munication record is referred as an "IP communication 
record" of an address administration table of a network 10 
node apparatus which defines an IP communication 
path established between the telephone proxy server 
314-1 and the media router 212-2. 

«COMMUNICATION PATH ESTABLISHING 15 
PHASE» 

[0214] Referring now to FIG. 91 , and FIG. 93 to FIG. 
95, a description will be made of a method for controlling 
a terminal-to-terminal communication connection in 20 
which a telephone call is made from the telephone set 
213-5 to the telephone set 214-4. 
[0215] The media router 212-1 holds both the tele- 
phone number of "Tel-No-1 " and the external IP address 
"EA01", and the media router 212-2 holds both the tel- 25 
ephone number of "Tel-No^" and the external IP ad- 
dress "EA02". When the telephone set 213-5 establish- 
es a telephone communication with another telephone 
set, the telephone number of 'Tel-No- 1" applied to the 
media router 212-1 is used, whereas when the tele- 30 
phone set 214-4 establishes a telephone communica- 
tion with another telephone set, the telephone number 
of "Tel-No-2" applied to the media router 212-2 is em- 
ployed. . 

35 

«CONNECTION PHASE» 

[021 6] In the case that the user picks up the handset 
of the telephone 213-5(off hook), dials the telephone 
number of "Tel-No-2" of the telephone set 214-4 func- 40 
tioning as the communication counter party, and then 
transmits the inputted telephone number to the media 
router 212-1(Step P200), the media router 212-2 re- 
sponds to this telephone number(Step P201). 
[0217] Next, the media router 212-1 produces such 45 
an IP packet(refer to 379 of FIG. 96) which contains at 
least the transmission source telephone number "Tel- 
No-1", the destination telephone number "Tel-No-2", 
and the user identification information(User-lnfo.), and 
then transmits the IP packet to the network node appa- so 
ratus 208-1 , so that the media router 21 2-1 commences 
a procedure of telephone call setting operation(Step 
P204). It should be noted that the user identification in- 
formation(User-lnfo.) may be delivered to the media 
router 21 2-2 at a Step P21 9(will be explained later). This 55 
user identification information is constituted by a tele- 
phone call identifier "C-id" used to manage, for example, 
a telephone call on the user side; an identification sym- 



bol for a voice(speech) compression system of an I P tel- 
ephone; and an identification symbol of a voice code 
conversion codes. A payload portion of an IP packet 379 
shown in FIG. 96 may be used as an UDP segment. For 
instance, both a transmission source port number and 
a destination port number may be employed as "5060" 
in order that a program for controlling the telephone 
communication connection provided inside the media 
router 212-1 and 212-2 is discriminated from other pro- 
grams. 

[0218] Upon receipt of the IP packet, the network 
node apparatus 208-1 retrieves the address administra- 
tion table 360-1 shown in FIG. 93 so as to seek such a 
record that the transmission source IP address is 
"EA01" as the external IP address and the destination 
IP address of "EASI" is contained. In this example, 
when the network node apparatus 208-1 finds out the 
record indicated in the first row of the address adminis- 
tration table 360-1 from the top row, namely, the record 
being equal to "EA01, EA81, IA01, IA81", the network 
node apparatus 208-1 applies the capsulating tech- 
nique of the IP packet to form an IP packet 380 equal to 
an internal IP packet shown in FIG. 97 by using the IP 
addresses "IA01" and "IA81", which are described in 
third and fourth addresses inside the record. Thereafter, 
the network node apparatus 208-1 transmits such a tel- 
ephone proxy server 313-1 whose IP address is equal 
to "IA81"(Step P205). In this case, a payload portion of 
the IP packet 380 corresponds to "379" of the IP packet. 
[0219] When the telephone proxy server 313-1 re- 
ceives the IP packet 380, the telephone proxy server 
313-1 produces an IP packet 381 whose payload portion 
is equal to the IP packet 379, and sends the produced 
IP packet 381 to the telephone administration server 
313-5 whose IP address is equal to "IA91"(Step P206). 
The telephone administration server 313-5 determines 
a communication line identffier(CIC-1-2) as, for in- 
stance, CIC-1-2 = "Tel-I-No-I" + "Tel-No-2", depending 
upon a combination between the transmission source 
telephone number "Tel-No-1" and the destination tele- 
phone number Tel-No-2", and then saves the commu- 
nication line identifier(CIC-1-2) into the telephone ad- 
ministration server 313-5. In this case, symbol "+" im- 
plies that the telephone number is arranged(namely f 
coupling of data). 

[0220] The telephone administration server 31 3-5 no- 
tifies both the transmission source telephone number 
"Tel-No-1 " and the destination telephone number "Tel- 
No-2", which are received at the previous Step P206, to 
the telephone domain name server 313-2(Step P207). 
The telephone administration server 313-5 receives 
from the telephone domain name server 313-2, the ex- 
ternal IP address of "EA01" corresponding to the tele- 
phone number "Tel-No-1" in a 1-to-1 correspondence 
relationship: the internal IP address of "IA01"; and both 
the IP address "EA02" and the internal IP address 
"IA02", which correspond to the telephone number "Tel- 
No-2" in a 1-to-1 correspondence relationship(Step 
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P208). In this case, the telephone domain name server 
313-2 inquires IP address information of the telephone 
number "Tel-No-2" to the telephone domain name serv- 
er 314-2 by employing the redialing function so as to 
acquire the IP address information. The telephone ad- 5 
ministration server 313-5 checks as to whether or not 
the IP address "EA01 " received from the telephone do- 
main name server 313-2 is made coincident with the 
transmission source IP address "EA01" which has been 
acquired from the inside of the I P packet 381 at the Step to 
P206. When the IP address is not made coincident with 
the transmission source IP address, the telephone ad- 
ministration server 313-5 stops the telephone connec- 
tion procedure. To the contrary, when the IP address is 
made coincident with the transmission source IP ad- 15 
dress, the telephone administration server 313-5 addi- 
tionally saves the IP address "EA01 " of the transmission 
source telephone set, the internal IP address "IA01" 
thereof, the IP address "EA02" of the destination tele- 
phone set, and also the internal IP address "IA02" there- 20 
of into the information of the held communication line 
identifier(CIC-1-2). It should be noted that as to the IP 
packet of the communication among the servers provid- 
ed inside the integrated IP communication network, an 
IP packet 382 having a format shown in FIG. 99 is trans- 25 
mitted/received by employing the internal IP address. 
[0221 ] The network node apparatus is not equal to the 
server. The IP packet transmitted/received between the 
network node apparatus and the telephone proxy server 
corresponds to such an IP packet having a capsulated 30 
format shown in FIG. 97 and FIG. 101. whereas the IP 
packet transmitted/received between the network node 
apparatus and the media router corresponds to an IP 
packet before being capsulated, to which the external 
IP address as shown in FIG. 96 has been applied. 35 
[0222] Next, the telephone administration server 

313- 5 transmits such an IP packet(IAM packet) via a 
representative server 3 13-7 of the communication com- 
pany "1"(Step P214) and via a representative server 

314- 7 of the communication company "2"(Step P215)to 40 
the telephone administration server 314-5 of the com- 
munication company "2" (Step P216). The IP packet 
contains the IP address "EA01" of the transmission 
source telephone set, the internal IP address "IA01" 
thereof, the transmission source telephone number 
"Tel-No-1", the IP address "EA02" of the destination tel- 
ephone set, the internal IP address "IA02" thereof, the 
destination telephone number "Tel-No-2", the user iden- 
tification number(User Info.), and the communication 
line identifier(CIC-1 -2). Then, the telephone administra- so 
tion server 314-5 receives the four IP addresses "EA01 , 
IA01 , EA02, IA02"; the two telephone numbers Tel-No- 

1" and "Tel-No-2"; the communication line identifier 
H CIC-1-2"; and the user identification information(User- 
Info.), and saves all of the received items other than the 55 
user identification information (User-Info.) into the inter- 
nal circuit thereof. 

[0223] Furthermore, the telephone administration 



server 314-5 whose internal address is "IA92" notifies 
the IP packet 383 of FIG. 100 to the telephone proxy 
server 314-1 whose internal IP address is equal to 
"IA82 n (Step P217). In this case, the IP packet 383 con- 
tains the IP address "EA01" of the transmission source 
telephone set, the IP address "EA02" of the destination 
telephone set, the transmission source telephone 
number "Tel-No- 1", the destination telephone number 
"Tel-No-2", and the user additional information(User-ln- 
fo.). Then, the telephone proxy server 314-1 forms an 
IP packet 384 shown in FIG. 1 01 and sends the IP pack- 
et 384 to the network node apparatus 209-2(Step P21 8). 
The network node apparatus 209-2 performs the in- 
verse-capsulation of such an IP packet by removing the 
header of the IP packet 384 to form an IP packet 385 
shown in FIG. 102, and then transmits the IP packet 385 
to the media router 21 2-2(Step P21 9). The media router 
212-2 acquires the IP address "EA01" of the transmis- 
sion source telephone set, the IP address "EA02" of the 
destination telephone set, the transmission source tel- 
ephone number "Tel-No-1", the destination telephone 
number 'Tel-No-2" and the user additional information 
(User-Info.). 

[0224] Next, the media router 2 12-2 returns the recep- 
tion of the above-explained information for notifying the 
telephone reception in connection with two sets of the 
telephone numbers "Tel-No-1" and "Tel-No-2" to the tel- 
ephone administration server 31 4-5(Steps P221 , P222, 
P223). This telephone administration server 314-5 re- 
stores the communication line identifier(CIC-1-2) from 
the two telephone numbers "Tel-No-1" and "Tel-No-2 u , 
and then transmits a reception confirmation(acknowl- 
edgment) IP packet(ACM packet) of above-explained 
information containing the communication line identifier 
(CIC-1-2) via the telephone administration server 313-5 
to the media router 212-1 (Steps P224 to P229). 
[0225] Next, the media router 212-2 notifies the tele- 
phone call(call reception) to the telephone set 214-4 
(Step P230), and when the telephone set 214-4 accepts 
the telephone call, the telephone set 21 4-4 produces tel- 
ephone calling sound. The media router 212-2 notifies 
such a fact that the telephone set 214-4 having the 
called telephone number "Tel-No-2" is being called via 
the network node apparatus 209-2(Step P231) and fur- 
ther via the telephone proxy server(Step P232) to the 
telephone administration server 314-5, while attaching 
a set of the transmission source telephone number "Tel- 
No-1" and the destination telephone number 'Tel-No-2" 
(Step P233). The telephone administration server 31 4-5 
of the communication company 2 restores the commu- 
nication line identifier(CIC-1-2) by employing the set of 
the transmission source telephone number 'Tel-No-1" 
and the destination telephone number "Tel-No-2" sent 
from the media router 212-2. Next, the telephone ad- 
ministration server 31 4-5 forms a reception confirmation 
IP packet(CPG packet) of the above-explained informa- 
tion containing the communication line identifier(CIC- 
1-2), and then sends the CPG packet to the telephone 
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administration server 31 3-5(Steps P234, P235, P236). 
The telephone administration server 313-5 receives the 
CPG packet and reads the communication line identifier 
(CIC-1 -2) from the CPG packet. 

[0226] Next, while the telephone administration serv- 5 
er 31 3-5 employs the communication line identifier(CIC- 
1-2), in such a case that the telephone administration 
server 313-5 reads out both the address and the tele- 
phone number which are recorded/saved at the Step 
P214 : and then transmits at least the IP address "E A0 1" 10 
of the media router 21 2-1 connected to the transmission 
source telephone set; the IP address "EA02" of the me- 
dia router 212-2 connected to the destination telephone 
set; the transmission source telephone number "Tel-No- 
1 "; and the destination telephone number "Tel-No-2" to '5 
the telephone proxy server 313-1 (Step P237), these 
items are notified via the network node apparatus 208-1 
(Step P238) to the media router 212-1 (Step P239). The 
media router 212-1 informs that the destination tele- 
phone set 214-4 is being called to the transmission 20 
source telephone set 213-5(Step P240), and the trans- 
mission source telephone 213-5 produces the tele- 
phone calling sound. 

[0227] On the other hand, when the user of the tele- 
phone set 214-4 hears the telephone calling sound to 25 
take up the handset of this telephone set(off hook), the 
IP telephone set 214-4 notifies the off hook condition to 
the media router 212-2(Step P241). Then, the media 
router 21 2-2 notifies the off hook notification via the net- 
work node apparatus 209-2(Step P242), and further, via 30 
the telephone proxy server(Step P243) to the telephone 
administration server 31 4-5(Step P244). The telephone 
administration server 314-5 of the communication com- 
pany 2 restores the communication line identifier(CIC- 
1 -2) from the set of both the transmission source tele- 35 
phone number "Tel-No-1 " and the destination telephone 
number "Tel-No-2", and forms a reception confirmation 
IP packet(ANM packet) of the above-explained informa- 
tion containing the communication line identifier(CIC- 
1 -2) to transmit the ANM packet to the telephone admin- 40 
istration server 313-5(Steps P245, P246, P247). The 
telephone administration server 313-5 receives the 
ANM packet so as to read out the communication line 
identifier(CIC-1-2) from the ANM packet. 
[0228] While the telephone administration server 45 
314-5 employs the communication line identifier(CIC- 
1-2) held at the stage of the Step P245, the telephone 
administration server 314-5 reads both the IP address 
and the telephone number which are held/stored at the 
previous Step P21 7. Next, the telephone administration so 
server 314-5 notifies both the IP address "EA01" and 
the internal IP address "IA01 " of the transmission source 
telephone set and the IP address "EA02" and the inter- 
nal IP address "IA02" of the media router 21 2-2 connect- 
ed to the destination telephone set to the table admin- 55 
istration server 31 4-3(Step P250). The table administra- 
tion server 31 4-3 saves thereinto a set of the communi- 
cation line identifier(CIC-1-2); both the IP address 



"EAOI" and the internal IP address "IA01" of the trans- 
mission source telephone set; and both the IP address 
"EA02" and the internal IP address "IA02" of the desti- 
nation telephone set, and also stores these IP address- 
5 es into the address administration table 360-2 contained 
in the network node apparatus 209-2(Step P251). This 
condition is indicated as a record of a second row of the 
address administration table 360-2 of FIG. 94. 
[0229] While using the read communication line iden- 
10 tifier(CIC-1-2), the telephone administration server 
313-5 reads out both the IP address and the telephone 
number saved/stored at the Step P214. Next the tele- 
phone administration server 3 13-5 notifies the commu- 
nication line identifier(CIC-1-2) ; both the IP address 
'5 "EA01" and the internal IP address "IA01" of the trans- 
mission-sided media router 212-1; and both the IP ad- 
dress "EA02" and the internal IP address "IA02" of the 
destination media router 212-2 to the table administra- 
tion server 313-3(Step P252). The table administration 
20 server 313-3 holds thereinto the communication line 
identifier(CIC-1-2): both the IP address "EAOI" and the 
internal IP address "IA01 " of the transmission source tel- 
ephone set; and both the IP address ,, EA02" and the 
internal IP address "IA02" of the destination telephone 
25 set, and further holds these items into the address ad- 
ministration table 360-1 provided in the network node 
apparatus 208-1 (Step P253). This condition is indicated 
as the record of the second row of the address admin- 
istration table 360-1 of FIG. 93. 
?o [0230] The record of the second row in the address 
administration table 360-1 of FIG. 93 corresponds to an 
"IP communication record of address administration ta- 
ble" which is set into the network node apparatus. The 
content of the IP communication record is ruled based 
'5 upon such a definition made of the transmission source 
external IP address "EA01" : the destination external IP 
address "EA02", the transmission source internal IP ad- 
dress "IA01 M , and the destination internal IP address 
"IA02". 

fo [0231] The IP communication record of the second 
row of the address administration table 360-1 contains 
both the external IP address "EA01 " and the external IP 
address "EA02", and determines such an IP communi- 
cation path defined between the media router 212-1 to 
5 which the external IP address "EA01 " is applied, andthe 
media router 212-2 to which the external IP address 
"EA02" is applied. Also, the IP communication record of 
the second row of the address administration table 
360-2 determines an IP communication path estab- 
0 lished between the media router 212-1 and the media 
router 212-2. 

[0232] It should be noted that the transmission source 
external IP address "EA01" is determined in a 1 -to- 1 cor- 
respondence relationship with respect to the telephone 
5 number "Tel-No-1", and similarly, the destination exter- 
nal IP address "EA02" is determined in a 1-to-1 corre- 
spondence relationship with respect to the telephone 
number "Tel-No-2", and when the transmission source 
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is not discriminated from the destination, the IP commu- 
nication record of the address administration table of the 
network node apparatus is merely equal to a record of 
an address administration table for determining an IP 
communication path between the telephone number 
"Tel-No-1" and the telephone number "Tel-No-2". 
[0233] The above-explained Step P245 corresponds 
to such a procedure capable of notifying response infor- 
mation for confirming a call setting operation, namely 
capable of notifying such a possibility that the telephone 
communication between the telephone set 213-5 and 
the telephone set 214-4 is commenced. The telephone 
administration server 314-5 notifies, for instance, the 
communication line identifier(CIC-1-2); the IP address 
"EA01 " of the transmission source media router 212-1 ; 
the IP address "EA02" of the destination media router 

212- 2; the transmission source telephone number "Tel- 
No-1"; the destination telephone number 'Tel-No-2" to 
a charging administration server 314-4 on the basic of 
such a time instant when the telephone communication 
can be started(Step P254). Then, the charging admin- 
istration server 31 4-4 can record/hold thereinto the com- 
munication line identifier(CIC-1-2); the transmission 
source telephone number "Tel-No-1"; the destination 
telephone number 'Tel-No-2"; the IP address "EA01" of 
the transmission source media router 21 2-1 ; and the IP 
address "EA02" of the destination media router 212-2 
(Step P254). 

[0234] Similarly, the charging administration server 
313-4 can record/hold thereinto the transmission source 
telephone number "Tel-No-1 u ; the destination telephone 
number 'Tel-No-2"; the IP address "EA01" of the trans- 
mission source telephone set; and the IP address 
"EA02" of the destination telephone set(Step P255). Al- 
so, the telephone administration server 313-5 notifies to 
the telephone set 21 3-5, such a fact that the user of the 
destination telephone set 214-4 takes up the handset 
so as to respond to the telephone call. In other words, 
the telephone administration server 313-5 notifies the 
response to the telephone call via the telephone proxy 
server 31 3-1 (Step P256), and furthermore via the net- 
work node apparatus 208-1 (Step P257) and the media 
router 212-1 (Step P258) to the telephone set 213-5 
(Step P259). 

[0235] A series of the above-explained steps defined 
from the Step P200 up to the step P259 will be referred 
to as a "connection phase of a telephone communica- 
tion". At the Step P200, the user of the IP telephone set 

21 3- 5 takes up the handset. At the Step P259, the com- 
pletion of the call setting operation is notified to the tel- 
ephone 21 3-5. Also, in the above-explained terminal-to- 
terminal connection control, such a communication line 
connected from the network node apparatus 208-1 via 
the communication line 370-1, and also via the router 
219-1, the representative servers 313-7 and 314-7, the 
router 219-2, and the communication line 370-5 to the 
network node apparatus 209-2 will be referred to as a 
"connection control line" inside the IP telephone network 



203. The connection control line is used in order to trans- 
mit/receive an IP packet for controlling the terminal-to- 
terminal communication connection. 

5 «COMMUNICATION PHASE» 

[0236] Referring now to FIG. 1 03 to FIG. 1 06, a com- 
munication phase will be described. Voice entered into 
the telephone set 213-5 is transferred to a media router 

10 (Step P300), and the media router digitalizes the voice 
to form an IP packet 387, and transmits the IP packet 
387 to the network node apparatus 208-1 (Step P301). 
The IP packet 387 is capsutated and then is converted 
into an internal IP packet 388. This internal packet 388 

15 is reached via a communication line 370-3; routers 
219-5, 219-7, 221-1 , 219-10 and 219-9; a communica- 
tion line 370-6 to a network node apparatus 209-2(Step 
P302). Then, the IP packet 387 is inverse-capsulated 
by removing the IP header to be converted into an IP 

20 packet 389. This IP packet 389 is delivered via a media 
router 212-2(Step P303) to a telephone set 214-4(Step 
P304). Voice of a user of the telephone set 214-4 is 
transferred along a direction opposite to the above-ex- 
plained direction. In other words, the voice of the user 

25 of the telephone set 21 4-4 is reached via the media rout- 
er 21 2-2(Step P305), the network node apparatus 209-2 
(Step P306), and the routers 219-9, 219-10, 221-1, 
21 9-7, 21 9-5 to the network node apparatus 208-1 (Step 
P307), and then is delivered via the media router 212-1 

30 (Step P308) to a telephone set 213-5(Step P309). 

[0237] In the above-explained communication phase, 
while payload portions of the IP packets 387 and 389 
are used as "UDP segments", both a transmission 
source UDP port number and a destination UDP port 

35 number are changed into, for example, "5004", "5006", 
"5010", "5012", "5016" etc., so that a telephone commu- 
nication for transferring other voice can be established. 
An IP packet 388 containing digitalized voice is trans- 
ferred through a communication line which connects 

40 from the network node apparatus 208-1 via the commu- 
nication line 370-3; the routers 219-5, 219-7, 221-1, 
21 9-10, 21 9-9; and the communication line 370-6 to the 
network node apparatus 209-2. As a result, the IP com- 
munication line is called as a "voice communication line" 

45 employed in the IP telephone network 203. The voice 
communication line may be discriminated from the 
above-described "connection control line" of the IP tel- 
ephone network 203 in the connection phase. 
[0238] In the communication phase, a record indicat- 

50 ed on a second row of an address administration table 
360-1 shown in FIG. 93 is carried out by employing a 
record of an address administration table for determin- 
ing the IP communication path between the telephone 
number 'Tel-No-1" and the telephone number "Tel-No- 

55 2", namely the IP communication record equal to the 
transmission source external IP address "EA01"; the 
destination external IP address "EA02"; the transmis- 
sion source internal IP address "IA01"; and the destina- 
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tion internal IP address "IA02". 
«RELEASE PHASE» 

[0239] Referring now to FIG. 107, a release phase is 5 
explained. In such a case that the user of the telephone 
set 21 3-5 puts on the handset thereof in order to accom- 
plish the telephone communication and then notifies the 
end of the telephone communication to the media router 
212-1 (Step P400), the media router 212-1 produces 10 
such an IP packet which contains at least an indication 
of a request for releasing a telephone communication, 
the transmission source telephone number "Tel-No-1", 
and the destination telephone number "Tel-No-2". When 
the media router 212-1 sends the produced IP packet 15 
to a network node apparatus 208-1 (Step P401 ), this net- 
work node apparatus 208-1 produces such an IP packet 
made by that the received IP packet is capsulated by 
employing a record of a first row of the address admin- 
istration table 360-1 shown in FIG. 93, and then trans- 20 
mits the produced I P packet to the telephone proxy serv- 
er 31 3-1 (Step P402). Next, the pilot telephone adminis- 
trationserver 313-1 produces such an IP packet con- 
taining the indication of the telephone release request, 
the transmission source telephone number "Tel-No- 1 ", 25 
and the destination telephone number "Tel-No-2", which 
have been produced by the media router in the begin- 
ning and transmits the produced IP packet to the tele- 
phone administration server(Step P403). The above-ex- 
plained formats of the IP packets and the setting method 30 
of the IP addresses used in the above-explained Steps 
P401, P402, P403 are identical to those of the Steps 
P204, P205, P206 in the telephone communication con- 
nection phase. 

[0240] The telephone admin istration server 31 3-5 re- 35 
stores the communication line identifier(CIC-1-2) from 
both the telephone numbers "Tel-No-1" and "Tel-No-2" 
so as to produce an IP packet(REL packet) containing 
both the indicative of requesting the release of the tele- 
phone communication and the communication line iden- 40 
tifier(CIC-1-2), and then sends the IP packet to the rep- 
resentative server 313-7 of the communication compa- 
ny "1"(Step P404). The IP packet is reached via the rep- 
resentative server 31 4-7 of the communication compa- 
ny 2(Step P405) to the telephone administration server 45 
314-5 under management of the communication com- 
pany "2"(Step P406). 

[0241] Next, the telephone administration server 
313-5 returns such a release completion IP packet via 
the telephone proxy server 31 3-1 and the network node so 
apparatus 208-1 to the media router 21 2-1 (Steps P407, 
P408, P409). This release completion IP packet reports 
that the release request defined at the Steps P400 to 
P403 is carried out. Also, the telephone administration 
server 3 13-5 transmits an IP packet containing the com- ss 
munication line identifier(CIC-1 -2) to the table adminis- 
tration server 31 3-3(Step P433). Since the table admin- 
istration server 313-3 holds the address corresponding 



to the communication line identifier(CIC-1-2) after the 
process operation of the Step P252 has been carried 
out, the table administration server 31 3-3 confirms to re- 
ceive an instruction for deleting the four IP addresses 
"EA01 , EA02, IA01 , IA02", and then deletes the record 
indicated on the second row of the address administra- 
tion table 360-1 employed in the network node appara- 
tus 208-1 shown in FIG. 93. In other words, the table 
administration server 313-3 deletes the transmission 
source external IP address "EA01"; the destination ex- 
ternal IP address "EA02 M ; the transmission source inter- 
nal IP address "IA01"; the destination internal IP ad- 
dress "IA02"; and the IP communication record (Step 
P434). That is to say, the table administration server 

313- 3 deletes the record of the address administration 
table which determines the IP communication path be- 
tween the telephone number "Tel-No-1" and the tele- 
phone number "Tel-No-2". 

[0242] When the telephone administration server 

314- 5 receives the IP packet containing both the com- 
munication line identifier(C!C-1-2) and the indication of 
the release request at the Step P406, the telephone ad- 
ministration server 314-5 forms a release requesting IP 
packet and sends the IP packet to the telephone proxy 
server 314-1 . The IP packet for implying the instruction 
of the release request is reached via the network node 
apparatus 209-2 to the media router 21 2-2(Steps P41 1 , 
P412, P413). Also, since the telephone administration 
server 314-5 reports that the process operation of the 
Step P411 is accomplished, the telephone administra- 
tion server 314-5 produces an IP packet(RLC packet) 
containing the communication line identifier(CIC-1-2), 
and then sends the RLC packet to the representative 
server 314-7 of the communication company "2"(Step 
P414). The RLC packet is reached via the representa- 
tive server 31 3-7 of the communication company 1 (Step 
P415) to the telephone administration server 313-5 un- 
der administration of the communication company "1" 
(Step P41 6). The telephone administration server 31 3-5 
which receives the release completion IP packet notifies 
the end of the telephone communication to the charging 
administration server 313-4(Step P442), this charging 
administration server 313-4 knows such a fact that the 
telephone communication is ended, which is identified 
by the communication line number(CIC-1-2), and then 
records the result inside the server. 

[0243] Next, the telephone administration server 
314-5 transmits the IP packet containing the communi- 
cation line identifier(CIC-1-2) to the table administration 
server 314-3(Step P431), and this table administration 
server 314-3 deletes a set of 4 addresses defined by 
"EA02, EA01, IA02, IA01" corresponding to the content 
of the record on the second row of the address admin- 
istration table 360-2 provided in the network node ap- 
paratus 209-2 shown in FIG. 94(Step P432). When the 
media router 21 2-2 knows the release request of the tel- 
ephone communication at the Step P413, the media 
router 212-2 instructs the telephone set 214-5 to cut off 
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the telephone communication(Step P420), and subse- 
quently returns the release completion IP packet to the 
network node apparatus 209-2, the telephone proxy 
server 314-1, and the telephone administration server 
314-5(Steps P421 , P423, P424). The IP packet reports 
that the release request is carried out at the Step P413. 
When the telephone administration server 31 4-5 notifies 
the end of the telephone communication of the call 
number to the charging administration server 314-4 
(Step P441), this charging administration server 314-4 
knows such a fact that the telephone communication is 
ended, which is identified by the communication line 
number(CIC-1-2), and then records the result inside the 
server. 

«ITEMS RELATED TO TELEPHONE 
COMMUNICATION CONNECTION CONTROL» 

[0244] The following case is conceivable. That is, a 
telephone user keeps a telephone communication for a 
long time, and does not accomplish this telephone com- 
munication. Namely, a telephone ending Step P400 
shown in FIG. 107 is not executed. In this case, such a 
risk may be expected that a telephone communication 
fee is increased to an infinite amount. To avoid such a 
risk, for example, the telephone administration server 
313-5 may inquire atelephone communication fee to the 
charging administration server 313-4 every time a long 
time period(e.g., 24 hours) has passed. When the tele- 
phone administration server 313-5 detects the long tel- 
ephone communication, the telephone administration 
server 31 3-5 may separately carry out the process op- 
erations defined at the Steps P404, P407, P433, P442 
except for the process operations defined from the 
Steps P400 to P403 of FIG. 107. 

«COLLECTING METHOD OF OTHER 
COMMUNICATION FEES» 

[0245] As to a communication fee, for instance, while 
a charging information collection server for the commu- 
nication company "1" is installed inside the integrated 
IP communication network 201, charging information 
collected by the charging administration server 3 13-4 is 
acquired to be notified to the user service server 31 3-6, 
and then the telephone fee may be charged to the tele- 
phone user from the charging server. Similarly, a charg- 
ing information collection server may be installed in the 
communication company "2". The above-explained col- 
lected charging information may be exchanged between 
the communication company "1 W and the communica- 
tion company ,, 2 ,, by employing the IP communication 
means via the representative servers 313-7 and 314-7 
of the communication companies. 



«IN CASE OF SINGLE COMMUNICATION 
COM PAN Y» 

[0246] Even in such a case that the operation/man- 

5 agement range 206-2 of the commu nication company 2 
shown in FIG. 91 is not present, and the IP telephone 
network 203 constitutes the operation/management 
range of the communication company "1 ", the operation 
of the above-described telephone connection phase is 

10 available. As a result, as represented in FIG.. 108, the 
operation/management range 206-2 of the communica- 
tion company "2" is changed into the operation/manage- 
ment range of the communication company "1". the rep- 
resentative server 314-7 of the communication compa- 

'5 ny 2 is avoidable, and the IP communication line is em- 
ployed so as to connect the router 219-1 to the router 
219-2 with each other. As a consequence, in the con- 
nection phase of the telephone communication, the 
Steps P214 to P216 shown in FIG. 95 become a Step 

20 P214X shown in FIG. 109; the Steps P224 to P226 
shown in FIG. 95 become another Step P224X indicated 
in FIG. 109; the Steps P234 to P236 shown in FIG. 95 
become another Step P234X indicated in FIG. 1 09; and 
the Steps P245 to P247 shown in FIG. 95 become a 

25 further Step P245X indicated in FIG. 1 09; and also other 
Steps of FIG. 95 are identical to those of FIG. 109. 
[0247] A series of all telephone communication prep- 
arations of the communication company "2" are 
changed into those of the communication company "1 ". 

30 Among a series of the above-explained steps described 
in both the telephone communication connection phase 
and the telephone communication release phase, the 
communication established between the telephone ad- 
ministration server 31 3-5 and the telephone administra- 

35 tion server 314-5 is left, and a series of the processing 
steps which are carried out by both the representative 
server 313-7 of the communication company 1 and the 
representative server 314-7 of the communication com- 
pany 2 are omitted. Moreover, such a telephone admin- 

40 istration server may be formed by employing the tele- 
phone administration server 313-5 and the telephone 
administration server 314-5. As a result, in the above- 
described telephone communication connection phase, 
the Steps P214X, P224X, P234X, P245X, P254X indi- 

45 cated in FIG. 109 are omitted; the Steps P217, P223, 
P233, P244, P250, P251 become P217x, P223x, 
P233x, P244x : P250x, P251x shown in FIG. 110, re- 
spectively; and other Steps shown in FIG. 1 09 are iden- 
tical to those of FIG. 110. 

50 

«EXPLANATION NO. 1 RELATED TO CONNECTION 
CONTROL OF TELEPHONE ADMINISTRATION 
SERVER» 

55 [0248] In the above-explained Step P21 4 in which the 
communication is made from the telephone administra- 
tion server 313-5 to the representative server 31 3-7 of 
the communication company, before inquiring to the tel- 
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ephone domain name server 31 3-2, it can be known as 
to whether the destination telephone number "Tel-No-2" 
belongs(/is joined) to the IP telephone network man- 
aged/operated by the own communication company, or 
the I P telephone network managed/operated by another 
communication company. This process operation is car- 
ried out as follows: 

[0249] The telephone administration server 313-5 
may solve the above problem by employing "communi- 
cation company section table of telephone number". A 
description will now be made of an example of the com- 
munication company section table of the telephone 
number shown in FIG. 111 . As a record of a serial No. 
1 of the communication company section table, 
"81 -3-541 4-xxxx" is indicated in the column of "tele- 
phone number"; "No" is denoted in the column of "own 
communication company?"; and "Com-130" is indicat- 
ed in the column of "identification information of another 
communication company". Symbol "xxxx" implies deci- 
mal notation of "0000" to "9999". In this case, the tele- 
phone numbers "81 -3-5414-0000" to "81-3-5414-9999" 
show such a fact that these telephone numbers belong 
to the IP telephone network managed by the communi- 
cation company identified by symbol "Com-130". Also, 
a telephone number "1-2245-5678" described on a 
record of a serial No. 2 of the communication company 
section table belongs to the IP telephone network oper- 
ated/managed by the communication company identi- 
fied by symbol "Com-025". Also, a telephone number 
"81-47-327-3887" described on a record of a serial No. 
3 of the communication company section table belongs 
to the IP telephone network operated/managed by the 
communication company to which the telephone admin- 
istration server 31 3-5 belongs. 

« EXPLANATION NO.2 RELATED TO CONNECTION 
CONTROL OF TELEPHONE ADMINISTRATION 
SERVE R» 

[0250] In the above-explained Step P21 4 in which the 
communication is made from the telephone administra- 
tion server 313-5 to the representative server 313-7 of 
the communication company, even when it can be seen 
that the IP telephone set of the destination telephone 
number "Tel-No-2" is operated/managed by the own 
communication company, it is possible to know as to 
whether or not such a telephone set whose telephone 
number is "Tel-No^" and to which another telephone 
administration server is connected is joined to which 
network node apparatus, which will be explained as fol- 
lows: The telephone administration server 313-5 may 
solve this problem by way of a telephone administration 
server section table of telephone number. An explana- 
tion will be made of an example of a telephone admin- 
istration server section table of telephone numbers 
shown in FIG. 112. 

[0251] The telephone number "81-47-325-3887" on 
the record of the serial No. 1 of the telephone adminis- 



tration server section table represents such a fact that 
the telephone set is joined (namely, the communication 
line is connected) to the network node apparatus oper- 
ated/managed by the telephone administration server 
5 313-5. The telephone number "81-2245-56xx" de- 
scribed on the record of the serial No.2 of the telephone 
administration server section table indicates such a fact 
that the telephone numbers of "81-2245-5600" to 
"1 -2245-5699" are joined(namely, communication line is 
10 connected) to the network node apparatus which is op- 
erated/managed by such a communication company in 
which the IP address of the telephone administration 
server is equal to "100.10.11.40". Next, the telephone 
number "81 -6-1234-xxxx" described on the record of the 
15 serial No. 3 of the telephone administration server sec- 
tion table indicates such a fact that the telephone num- 
bers of "81-6-1234-0000" to "81-6-1234-9999" are 
joined(namely, communication line is connected) to the 
network node apparatus which is operated/managed by 
such a communication company. 

«OPERATION/MANAGEMENT OF NETWORK BY 
OPERATION/MANAGEMENT SERVER» 

[0252] While the operation/management server 
313-9 of the communication company "1" perioridically, 
or temporarily uses internal resources of the operation/ 
management range 206-1 of the communication com- 
pany "1", namely the network node apparatus 208-1, 
208-2; the routers 219-1, 219-3, 219-5, 219-6, 219-7; 
the telephone domain name server 31 3-2; the telephone 
administration server 313-5; the pilot telephone admin- 
istration server 313-1; the table administration server 
31 3-3; the charging management server 31 3-4; the rep- 
resentative server 313-7; the user service server 31 3-6; 
and the telephone gateway 209-1 ; and further the IP 
communication means, or the means for transmitting/ 
receiving the ICMP packet., the operation/management 
server 313-9 checks as to whether or not these resourc- 
es are operated under normal conditions. Alternatively, 
the operation/management server 313-9 checks as to 
whether or not the communication lines among the re- 
sources are operable under normal states(failure man- 
agement), or checks as to whether or not congestion of 
the IP packet within the network becomes excessively 
large(communication quality control). As a result, the 
operation/management server 31 3-9 operates/manag- 
es the internal resources of the operation/management 
range 206-1 of the communication company "1" in a 
batch manner. Both the failure condition and the com- 
munication quality condition of the network resources 
containing the communication line, which are acquired 
by the operation/management results, may be reported 
via the user service server 313-6 to the telephone user 
227-1 . 

[0253] Similarly, while the operation/management 
server 31 4-9 of the communication company "2" period- 
ically, or temporarily communicates various sorts of re- 
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sources provided inside the operation/management 
range 206-2 of the communication company 2, the serv- 
er checks as to whether or not these resources are op- 
erated under normal condition. Alternatively: the opera- 
tion/management server 31 4-9 checks as to whether or 5 
not the communication lines among the resources are 
operable under normal states(failure management), or 
checks as to whether or not congestion of the IP packet 
within the network becomes excessively la ^(commu- 
nication quality control). As a result, the operation/man- io 
agement server 314-9 operates/manages the internal 
resources of the operation/management range 206-2 of 
the communication company "2" in a batch manner. 
Both the failure condition and the communication quality 
condition of the network resources containing the com- '5 
munication line, which are acquired by the operation/ 
management results, may be reported via the user serv- 
ice server 314-6 to the telephone user 227-2. 
[0254] Since the above-described network operation/ 
management are carried out by the operation/manage- 20 
ment servers 313-9 and 314-9, it is possible to improve 
the reliability in the terminal-to-terminal communication 
connection control of the telephone network 203 provid- 
ed inside the IP transfer network 201 established be- 
tween the IP telephone set 213-5 and the IP telephone 25 
set 214-4. Similarly, since the network operation eco- 
nomical base of the communication company can be 
supported by the collecting means of the communica- 
tion fees by the charging administration servers 313-4 
and 314-4, it is possible to improve the reliability in the 30 
terminal-to-terminal communication connection control 
of the telephone network 203 within the IP transfer net- 
work 201 . 

[0255] The contents of the embodiment 6 will now be 
summarized with supplemental information as follows: 35 
That is, the IP transfer network contains at least the net- 
work node apparatus, the telephone administration 
server, the media router, the telephone domain name 
server and the table administration server. A user "i"(i = 
1 ,2,3,???) sets the individual external IP address "EA- *o 
i" to the media router of the user located outside the IP 
transfer network, one, or more telephone sets are con- 
nected to the media router of the user "i", and the media 
router is connected via the communication line to any 
one of the network node apparatus. An internal IP ad- 45 
dress "IA-i" used for the communication of the user "i" 
is applied to the termination unit(logic terminal) on the 
side of the network node apparatus of the communica- 
tion line, and also the telephone number of the individual 
user is applied to the media router. Also, the telephone so 
domain name server holds the set constituted by the tel- 
ephone number of the individual user; the external IP 
address "EA-i" of the media router; and the internal IP 
address "IA-i". When the telephone domain name serv- 
er is inquired as to the telephone number of the individ- 55 
ual user, the telephone domain name server responds 
both the external IP address and the internal IP address, 
and also sets the IP communication record for determin- 



ing the IP communication path established between the 
media router and the telephone proxy server into the 
network node apparatus. 

[0256] The IP communication record is used to re- 
quest the transmission source telephone set, and is 
transferred via the telephone proxy server to the tele- 
phone administration server. 

The telephone administration server requests the tele- 
phone domain name server so as to acquire both the 
external IP address of the transmission source media 
router and the internal IP address("EA-i, IA-i") thereof 
from the transmission source telephone number or both 
the external IP address and the internal IP addressfEA- 
j : lA-j") of the destination media router from the destina- 
tion telephone number. Then, the table administration 
server sets these IP addresses to the network node ap- 
paratus on the transmission side and the network node 
apparatus on the destination side as the IP communi- 
cation records which are used in the telephone commu- 
nications between the transmission source telephone 
set and the destination telephone set. When the tele- 
phone set on the transmission source side requests the 
call setting operation, the media router on the transmis- 
sion source side sends the IP packet containing both 
the destination telephone number and the transmission 
source telephone number to the telephone administra- 
tion server on the transmission source side. Then, the 
telephone administration server on the transmission 
source side exclusively determines the line number 
(CIC) for identifying the communication line for the tel- 
ephone voice based upon the set of the destination tel- 
ephone number and the transmission source telephone 
number. 

[0257] Next, the telephone administration server on 
the transmission source transmits "IAM packet for re- 
questing telephone call setting operation" which con- 
tains the transmission source telephone number, the 
destination telephone number, and the line number to 
the telephone administration server on the destination 
side. The telephone administration server on the desti- 
nation side notifies the call reception to the media router 
on the destination side. When the telephone reception 
of the telephone set is allowed, the telephone adminis- 
tration server on the destination side transmits the 
above-explained "ACM packet for notifying reception of 
IAM packet" via the telephone administration server on 
the transmission source to the media router on the trans- 
mission source side. Also, the media router on the des- 
tination side requests the telephone set on the destina- 
tion side to execute the telephone call setting operation. 
When the telephone set produces the telephone calling 
sound, the media router informs to the telephone admin- 
istration server on the destination side, such a fact that 
the telephone set is being called. The telephone admin- 
istration server on the destination side transmits "CPG 
packet for notifying call reception" to the telephone ad- 
ministration server on the transmission source, and 
then, the telephone management server on the trans- 
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mission source side notifies the call reception via the 
media router to the telephone set on the transmission 
source side. 

[0258] In response to the call setting request, the tel- 
ephone set on the destination side notifies the response 
via the media router on the destination side to the tele- 
phone administration server on the destination side. The 
telephone administration server on the destination side 
produces ANM packet for indicating response to call set- 
ting request, and transmits the ANM packet to the tele- 
phone administration server on the transmission side. 
The telephone administration server on the transmis- 
sion source side notifies the response to request the call 
setting operation to the media router on the transmission 
source side. The telephone set on the transmission 
source side stops the calling sound, and is advanced to 
the communication phase. When the telephone commu- 
nication of the telephone set on the transmission source 
side, or the destination side is ended, and also the cut 
request of the telephone calling operation is notified, this 
cut request is notified via the media router to the tele- 
phone administration server. 

[0259] The telephone administration server which re- 
quests telephone call interruption forms "REL packet for 
requesting end of telephone communication" by em- 
ploying the line number(CIC), and then, transmits the 
REL packet to the telephone administration server on 
the call interrupt side. This telephone administration 
server on the call interrupt side returns "RLC packet for 
reporting reception of REL packet". The telephone ad- 
ministration server on the call interrupt side notifies the 
end report of the telephone communication to the media 
router on the interrupt request side. 
[0260] After the telephone communication is ended, 
the telephone administration server may collect the tel- 
ephone communication record containing the line 
number, the communication time instant, and the tele- 
phone number, and then may notify the telephone com- 
munication record to both the operation managing serv- 
er and the charging server. In the terminal-to-terminal 
communication connection control established between 
the telephone administration server and the relay tele- 
phone administration server, and also the terminal-to- 
terminal communication connection control established 
between the two telephone administration servers, the 
above-explained IAM. ACM, CPG : ANM, REL and RLC 
are transmitted/received. The IP packet is transmitted/ 
received between the telephone administration server 
and the media router so as to perform the terminal-to- 
terminal connection control. 

[0261] While the payload portion of the IP packet is 
used as the UDP segment, and also both the telephone 
call connection phase and the telephone release phase 
are used as a single port number, a single call control 
program for managing both the connection phase and 
the telephone release phase may be utilized in the dif- 
ferent telephone communications. Also, in the tele- 
phone communication phase, since the UDP port num- 



bers different from each other every telephone set are 
allocated, even when the media router is only one IP 
address, the different voice every telephone set may be 
transferred. In order that one telephone administration 
5 server may solely play both the function of the telephone 
administration server on the transmission side and the 
function of the telephone administration server on the 
reception side, the above-explained telephone admin- 
istration server may perform the procedures of both the 
10 telephone communication connection phase and thetel- 
ephone release phase in combination with both the 
transmission source media router and the destination 
media router via the telephone proxy server. 
[0262] In order that the telephone administration serv- 
es er may know as to whether the destination telephone 
number belongs to the IP telephone network operated/ 
managed by the own communication company, or by an- 
other communication company, the telephone adminis- 
tration server may employ the communication company 
20 segment table of the telephone number. Also, in order 
to know such a fact that the telephone set having the 
destination telephone number is joined to which network 
node apparatus, the telephone administration server 
may employ the telephone administration server seg- 
25 ment table of the telephone number. Since the opera- 
tion/management server of the communication compa- 
ny exchanges the information with respect to the net- 
work node apparatus of the operation/management 
range of the communication company, the various sorts 
30 of servers, and also the telephone gateway so as to op- 
erate/manage the internal resources of the network in 
the batch node, the reliability in the terminal-to-terminal 
communication connection control inside the network 
can be improved. Otherwise, the operation/manage- 
35 ment server can improve the reliability of the terminal- 
to-terminal communication connection control of the IP 
transfer network in conjunction with the charging admin- 
istration server. 

[0263] Furthermore, in this embodiment, the above- 
<to mentioned IP encapsulation and reverse-capsulation by 
the network node apparatus can be replaced to the sim- 
ple encapsulation which forms an internal packet by 
adding a simple header to an external IP packet and the 
simple reverse-capsulation which removes the simple 
45 header from the internal packet, respectively. 

SEVENTH EMBODIMENT IN WHICH STRUCTURES 
OF MEDIA ROUTERS ARE DIFFERENT FROM EACH 
OTHER : 

50 

[0264] FIG. 1 1 3 is a schematic diagram for explaining 
a method for applying an IP address and a telephone 
number with respect to a media router. FIG. 114 is an 
explanatory diagram for explaining a capsulation rela- 
55 tion item of an IP packet of a network node apparatus. 
Referring to these drawings, a seventh embodiment will 
now be explained. 

[0265] A media router 530 stores IP telephone sets 



52 



103 



EP1 143 682 A2 



104 



515- 1 to 515-4, and analog telephone sets 516-1 to 

51 6- 3, and is connected from the line interface unit 533 
via logic communication lines 539-1 through 539-3 for 
transmitting/receiving IP packets to a network node ap- 
paratus 540. In this case, a physical communication line 5 
538 contains all of these logic communication lines 
539-1 to 539-3. 

[0266] The media router 530 executes a telephone 
call control, and other major process operations of the 
media router 530. The media router 530 contains an an- 10 
alog interface unit 532 having a connection interface be- 
tween a media router major unit 531 and an analog tel- 
ephone set, a line interface unit 533, an address tele- 
phone number correspondence table 534, and a tele- 
phone set administration table 535. The media router 15 
major unit 531 contains thereinto IP addresses "EA01", 
"EA12", "EA13" and "ADR". The IP address "EA01" is 
made in 1-to-1 correspondence with the telephone 
number M Tel-No-1"; the IP address "EA12" is made in 
1 -to-1 correspondence with the telephone number 'Tel- 20 
No-12"; and also the IP address "EA13 n is made in 1-to- 
1 correspondence with the telephone number "Tel-No- 
13". This condition is indicated in an address telephone 
number correspondence table 534. Telephone numbers 
applied to both an IP telephone set and an analog tele- 25 
phone set are managed by employing an address ad- 
ministration table. As a result, when a telephone number 
is changed, the address administration table is rewrit- 
ten. 

[0267] While ports 538-1 to 538-7 are provided inside 30 
the media router major unit 531 , such port numbers as 
"1 " to "7" are applied to these ports. Furthermore, these 
ports are directly connected via communication lines to 
IP telephone sets, or indirectly connected via an analog 
interface unit 532 to analog telephone sets 516-1 to 35 
51 6-3. To these IP telephone sets 51 5-1 to 515-4, such 
identifier names as "ld-5" to "ld-8" and IP addresses 
"AD01" to "AD04" are applied. This condition is repre- 
sented on such records within a telephone set adminis- 
tration table 535 in which port numbers are selected to 40 
be 1 to 4. Symbol "D" within the telephone set adminis- 
tration table shows an IP telephone set, and symbol "A" 
denotes an analog telephone set. The IP address 
"EA01" is applied to the port 532-1, the IP address 
°EA12" is applied to the port 532-2, and the IP address 45 
"EA1 3" is applied to the port 532-3. Both the ports 538-1 
and 532-1 are connected to each other by the commu- 
nication line, and both the ports 538-7 and 532-3 are 
connected to each other by the communication line. 
Since the IP telephone set 515-1 is connected via the 50 
communication line 517-1 to the port 538-1, when the 
IP telephone 515-1 is connected via the media router 
530 to the network node apparatus, the IP address 
"EA01" may be employed. Similarly, the IP address 
"EA13" is fixedly allocated to the analog telephone set 55 
51 6-3. When the analog telephone set 51 6-3 is connect- 
ed via the media router 530 to the network node appa- 
ratus, the IP address "EA13" may be continuously em- 



ployed. This condition is indicated in such a record equal 
to the port 1 of the address administration table 535. and 
also such a record equal to the port 7 thereof. 
[0268] Both the port 538-4 and the port 538-5 are con- 
nected to each other via the communication line. The IP 
telephone set 515-4 is connected via the communica- 
tion line 517-4; the ports 538-4 and 538-5; the analog 
interface 532; and the communication line 518-1 to the 
analog telephone set 51 6-1 , so that the IP telephone set 
515-4 can establish the telephone communication with 
the analog telephone set 516-1 . Similarly, the IP tele- 
phone set 515-2 is connected via the communication 
line 51 7-2; the ports 538-2 and 538-3; and the commu- 
nication line 517-3 to the IP telephone set 515-3, so that 
the IP telephone set 515-2 can establish the telephone 
communication with the IP telephone set 515-3. 
[0269] The telephone communication between two 
analog telephone sets may be established by a function 
of an analog interface unit. The IP telephone sets 515-1 
to 515-4 digitalize voice, and superimpose the digital- 
ized voice on an IP packet to thereby send the IP packet, 
and also restore the digitalized voice to obtain analog 
voice as a reverse function. The analog interface unit 
digitalizes the voice received from the analog telephone 
sets 51 6-1 to 51 6-3 and then sends the digitalized voice 
to the media router major unit 531 , and also restores the 
digitalized voice received from the media router major 
unit 531 to obtain analog voice as a reverse function 
thereof, and then suppliesthe analog voice to the analog 
telephone set. 

«A SERIES OF PROCEDURES EXECUTED IN 
MEDIA ROUTER AND NETWORK NODE 
APPARATUS FOR TELEPHONE CONNECTION» 

[0270] When the handset of the IP telephone set 
515-1 is taken up, a calling IP packet 520 is transferred 
via the communication line 517-1 to the media router 
major unit 531. In this case, a transmission source IP 
address is "AD01", and a destination IP address is 
"ADR", which are written in a header contained in the IP 
packet 520. The media router major unit 531 returns an 
IP packet of "call acceptance" to the IP telephone set 
515-1 . Next, when the user of the IP telephone set 51 5-1 
dials the telephone number "Tel-No-4" of the communi- 
cation counter party, such a "call setting" IP packet is 
produced inside the IP telephone set 51 5-1. and then is 
transmitted to the media router 530. The IP packet con- 
tains the transmission source telephone number "Tel- 
No-1 " and the telephone number "Tel-No-4" of the com- 
munication counter party in the payload of the I P packet. 
[0271] The media router 530 receives the above IP 
packet in the media router major unit 531 , and produces 
such an IP packet containing at least both the transmis- 
sion source telephone number "Tel-No-1" and the des- 
tination telephone number "Tel-No-4", and then trans- 
mits the produced IP packet to the network node appa- 
ratus 540 so as to commence the call setting procedure. 
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[0272] When the network node apparatus 540 re- 
ceives an IP packet 521 , an address administration ta- 
ble 541 shown in FIG. 114 is retrieved so as to seek such 
a record which contains the transmission source IP ad- 
dress of "EA01 " as the external IP address and the des- 
tination IP address of "EA81 ". In this case, when the net- 
work node apparatus 540 finds out a record indicated 
on a first row of the address administration table 541 
from a top row, namely such a record described as 
"EA01 , EA81, IA01 , IA81", the network node apparatus 
540 produces an internal IP packet 542 by using the IP 
address of "IA01 " and IA81 " described in a third row and 
a fourth row with the record by applying the capsulation 
method of the IP packet, and then transmits the IP pack- 
et 542 to such a pilot telephone administration server 
545 whose IP address is equal to "IA81". In this case, 
the payioad portion of the IP packet 542 is the IP packet 
521 . It should be understood that since the physical 
communication line 538 contains all of the logic commu- 
nication lines 539-1 to 539-3 in the above-explained 
case : the logic terminals 543-1 to 543-3 are selected to 
be all of the same internal IP address values "IA01 ". 
[0273J Furthermore, in this embodiment, the above- 
mentioned IP encapsulation and reverse-capsulation by 
the network node apparatus can be replaced to the sim- 
ple encapsulation which forms an internal packet by 
adding a simple header to an external I P packet and the 
simple reverse-capsulation which removes the simple 
header from the internal packet, respectively. 

8TH EMBODIMENT FOR EXECUTING CLOSED- 
AREA TELEPHONE COMMUNICATION : 

[0274] In FIG. 115, reference numeral 1001 shows an 
integrated IP communication network, reference numer- 
al 1 002 indicates an IP data network,, reference numeral 
1 003 represents an IP telephone network, reference nu- 
meral 1004 denotes an IP voice/image (audio/visual) 
network, reference numeral 1005 indicates a range of 
an integrated IP communication network operated/man- 
aged by a communication company "1", and reference 
numeral 1006 represents a range of an integrated IP 
communication network operated/managed by a com- 
munication company "2". Also, reference numerals 
1002 to 1004 also correspond to IP transfer networks 
having IP packet transfer functions. These IP transfer 
networks may exchange information by employing the 
IP communication means for transmitting/receiving IP 
packets inside the IP transfer networks. An IP address 
used outside the integrated IP communication network 
1 001 is called as an external IP address, whereas an IP 
address employed inside the integrated IP communica- 
tion network 1001 is referred to as an internal IP ad- 
dress. Also, reference numerals 1011 to 1017 indicate 
telephone sets. Reference numerals 1 021 to 1025 show 
media routers, and reference numerals 1080 and 1081 
indicate telephone gateways. Reference numerals 1 082 
and 1083 show public switched telephone networks 



(PSTN), and reference numerals 1084 and 1085 repre- 
sent telephone sets. 

[0275] Next, a description will now be made of a 
"method for controlling terminal-to-terminal communi- 

5 cation connection" in which a telephone communication 
connection is carried out from the telephone set 1011 
via the media router 1 021 , the communication line 1 040, 
the network node apparatus 1031, the inside of the IP 
telephone network 1003, the network node apparatus 

10 1 032, the communication line 1 041 and the media router 
1 022 to the telephone set 1 01 2. 

[0276] The users of the telephone sets 1011 to 1 01 3 
previously determine telephone numbers, and values of 
external IP addresses which are applied to the media 
'5 routers connected to these telephone sets. Referring 
now to FIG. 117 and FIG. 118, the telephone set 1.011 
uses the telephone number "Tel-No-1 ", and the external 
IP address "EA1" is applied to the media router 1021 . 
Also, telephone set 1012 uses the telephone number 

to "Tel-No-2", and the external IP address "EA2" is applied 
to the media router 1022, and further, the telephone set 
1013 uses the telephone number "Tel-No-3", and the ex- 
ternal IP address "EA3" is applied to the media router 
1 023. Also, such a setting operation is made as follows. 

?5 That is, when the telephone number 'Tel-No-1" is indi- 
cated, any of the telephone number servers 1026 to 
1028 answer the external IP address "EA1 ". When the 
telephone number "Tel-No-2" is indicated, any of the tel- 
ephone number servers 1026 to 1028 answer the exter- 

30 nal IP address "EA2". Also, when the telephone number 
"Tel-No-3" is indicated, any of the telephone number 
servers 1026 to 1028 answer the external IP address 
"EA3". This method may be realized by applying the 
known technique of the domain name server(DNS) in 

35 which, for example, a telephone number group such as 
extension telephone numbers "100" to "199" is made in 
correspondence with a domain name "1 " by way of a 
predetermined rule, for instance. 1 00-digit numbers are 
set to "1". 

40 

«PREPARATION OF TELEPHONE 
COMMUNICATION» 

[0277] A preparation of a telephone communication 
45 will now be explained with reference to FIG. 115 and 
FIG. 1 1 6, a user 1 060 proposes a telephone acceptance 
person 1 061 to use a telephone(Step A1 00 of FIG. 116). 
The telephone acceptance person 1061 acquires from 
the user 1 060, a user name, a user address, a payment 
50 way of a communication fee, and the external IP ad- 
dresses "EA1" and "EA2" which constitute the propose 
information of thetelephone, an identification symbol "L- 
1040" of the communication line 1040 and also a net- 
work node apparatus identification number "NN-1031" 
55 of the network node apparatus 1031, an identification 
symbol "L-1041" of a communication. line 1041 , and an 
identification symbol "NN-1032" of a network node ap- 
paratus 1032, and then notifies these acquired items to 
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a user service server 1041 (Step A101). The user serv- 
ice server 1 041 determines a user identification symbol 
"UTD-1" used to identify the user 1 060, and saves the 
user propose information such as the external IP ad- 
dresses "EA1" and "EA2" and the user name acquired 5 
from the above acceptance into a database owned in 
the user server 1041 (Step A102). 
[0278] Next, when the user service server 1 041 noti- 
fies to a telephone administration server 1042, the ex- 
ternal IP addresses "EAI" and "EA2"; the identification 10 
symbols "L-1040" and "L-1041" of the communication 
line; and the identification symbols "NN-1031" and "NN- 
1032" of the network node apparatus, which are ob- 
tained by the above procedure(Step A103), the tele- 
phone administration server 1042 determines internal '5 
IP addresses "IA1" and "IA2", and notifies the four ad- 
dresses "EA1 , EA2, IA1 , IA2" to the table administration 
server 1 043(Step A1 07). In this case, the internal IP ad- 
dress of "IA1" is such an internal IP address applied to 
a joint point between the communication line 1 040 and 20 
the network node apparatus 1031, and the internal IP 
address of "IA2" is such an internal IP address applied 
to a joint point between the communication line 1041 
and the network node apparatus 1032, which are values 
internally determined by the integrated IP transfer net- 25 
work 1001 by employing the identification symbols "NN- 
1031" and "NN-1032" of the network node apparatus, 
and the identification symbols "L-1 040" and "L-1 041 " of 
the communication line. Both the telephone administra- 
tion servers 1 042 and 1 065 exchange information with so 
the I P communication means so as to confirm that these 
values are identical to each other in advance. 
[0279] When the table administration server 1 043 no- 
tifies the above-explained four addresses to the network 
node apparatus 1 031 (Step A1 08), the network node ap- 35 
paratus 1 031 holds the four addresses "EA1 , EA2, IA1 , 
IA2" as a first record of the address administration table 
1 034 provided in the network node apparatus as shown 
in FIG. 117(Step A109). A record of a first row in the 
address administration table 1034 is defined as an IP 40 
communication record between the media router 1 021 
having the external IP address "EA1" and the media 
router 1022 having the external IP address "EA2". The 
IP communication record may provide address informa- 
tion contained in an IP header, while the IP packet is 45 
capsulated to produce the internal IP packet. 
Similarly, as a record of a second row of the address 
administration table 1034, the four addresses "EA1, 
EA3, IA1 , IA3" are set as the IP communication record. 
[0280] Another user 1062 proposes the telephone ac- 50 
ceptance person 1 063 to receive a telephone service in 
a similar manner. As indicated in FIG. 118, an IP com- 
munication record is set between the media router 1 022 
having the external IP address "EA2" and the media 
router 1 021 having the external IP address "EA1 " within 55 
the network node apparatus 1 032 in a similar procedure 
(namely, Steps A110 to A119 of FIG. 116). In accord- 
ance with the same principle idea, an IP communication 



record is set, or another IP communication record is set 
between the media router 1022 having the external IP 
address "EA2" and the media router 1 023 having the 
external IP address "EA3" in the first record to the fourth 
record of the address administration table 1035. Instead 
of the above-described procedure in which the user 
1062 proposes to telephone acceptance person 1063 
so as to set the IP communication record between the 
media router 1022 and the media router 1021 , another 
user 1 060 may propose another telephone acceptance 
person 1061 so as to set an IP communication record 
between the media router 1022 and the media router 
1021. As a result, when the telephone administration 
server 1042 executes the above Step "A107", this serv- 
er simultaneously executes the step "A117-2"(refer to 
FIG. 116) in order to request the table administration 
server 1066 to set the IP communication record. 

«CONNECTION PHASE» 

[0281 ] The usertakes up the handset of the telephone 
set 1011 to dial the telephone number "Tel-No-2" of the 
telephone set 1 01 2 of the communication counter party., 
and sends a telephone call to the media router admin- 
istration unit 1 056 provided inside the media router 1 021 
(Step A200 of FIG. 119). The media router administra- 
tion unit 1056 confirms the telephone call (Step S201). 
[0282] The media router administration unit 1056 in- 
dicates the telephone number "Tel-No-2" to the tele- 
phone number server 1 026(Step A202), acquires the 
corresponding IP address "EA2" of the media router 
1022(Step A203), and produces an external IP packet 
1070(refer to FIG. 120) used to set a telephone catling 
operation, and then sends the external IP packet 1070 
to the network node apparatus 1031 (Step A204). The 
external IP packet 1070 contains the transmission 
source telephone number "Tel-No-1", the destination 
telephone number Tel-No-2", the telephone call identi- 
fier "C-ID", and the connection control relative informa- 
tion "lnfo-1 ". In this case, such an example is made that 
an IP address area of an IP header of the external IP 
packet 1070 corresponds to both the transmission 
source IP address "EA1 " and the destination IP address 
"EA2"; a payload portion of the external IP packet 1070 
corresponds to a UDP segment; the transmission 
source port number is "5060"; and the destination port 
number is "5060". A telephone call identifier "C-ID" is 
employed in order that a telephone call defined from the 
connection phase up to the voice communication phase, 
and the release phase after the telephone call has been 
issued in the telephones communication may be dis- 
criminated from other telephone calls. The connection 
control relative information "lnfo-1" contains at least the 
UDP port number, for example, "5004" in the voice com- 
munication phase, and also may include an identifica- 
tion symbol of a voice compression system, a voice 
code conversion code identification symbol, and the IP 
address "EA1" of the media router 1021 as other con- 
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tents. In this case, both the media router administration 
units 1 056 and 1 057 set both the telephone call identifier 
"C-ID" and the connection control relative information 
"lnfo-1" based upon a previously determined rule, and 
may refer to them. 5 
[0283] Upon receipt of the IP packet 1070, the net- 
work node apparatus 1031 confirms that the internal IP 
address is equal to "1A1", the internal IP address is ap- 
plied to the termination unit(logic terminal) of the com- 
munication line 1040 into which the IP packet 1070 is 10 
inputted, and also the destination external IP address of 
the IP packet 1070 is equal to M EA2", and thereafter re- 
trieves the address administration table 1034 shown in 
FIG. 117. In the beginning, the network node apparatus 
1031 retrieves such an IP communication record whose '5 
transmission source internal IP address is equal to 
"IA1", and subsequently, retrieves as to whether or not 
the destination external IP address "EA2" is contained 
in the IP communication record within the detected IP 
communication record. 20 
[0284] Next, the network node apparatus 1031 
checks as to whether or not the transmission source ex- 
ternal IP address "EA1 " within the IP packet 1 070 is con- 
tained in the detected IP communication record. In such 
a case that the network node apparatus 1031 finds out 25 
such an IP communication record "EA1, EA2, IA1 , IA2 M , 
namely a first row of the address administration table 
1 034 from the top row, the network node apparatus 1 031 
applies the capsulation technical method of the IP pack- 
et by employing the address "IA1" and "IA2" described 30 
in the third row and the fourth row inside the IP commu- 
nication record so as to produce an internal IP packet 

1071 shown in FIG. 121. The capsulation technical 
method is to apply a new IP header to the external IP 
packet 1070. 35 
[0285] In the above-explained retrieving operation of 
the IP communication record within the address admin- 
istration table in the beginning, the network node appa- 
ratus 1031 retrieves such an IP communication record 
whose transmission source internal IP address is equal 40 
to "IA1 "(plural subjects and present), and subsequently, 
retrieves as to whether or not the destination external 

IP address "EA2" is contained in the IP communication 
record within the detected IP communication record. Al- 
ternatively, such a retrieve operation of the transmission 45 
source external IP address "EA1 " may be omitted. 
When the IP packet is capsulated, both the transmission 
source IP address "IA1" of the internal IP address and 
the destination IP address "IA2" aresettothe IP address 
area of the header portion of the internal IP packet. The so 
formed internal IP packet 1 071 is transmitted to the net- 
work node apparatus 1032(Step A205), and is reached 
via the routers 1035-1 to 1035-6 to the network node 
apparatus 1 032. The network node apparatus 1 032 ex- 
ecutes the inverse-capsulation of the IP packet except 55 
for the header of the IP packet 1 071 so as to restore an 
IP packet 1072(referto FIG. 122). Then, this IP packet 

1072 is sent to the media router 1022 (Step A206). 



[0286] While the above-described IP packet is in- 
verse-capsulated, the network node apparatus 1032 
may use such an IP communication record whose ad- 
dresses are equal to "EA2. EA1 , IA2 : IA1" as follows: In 
other words, the network node apparatus 1 032 confirms 
that the IP packet may be inverse-capsulated, since the 
IP communication record containing the four IP address 
is present in the address administration table 1035 in- 
side the network node apparatus 1 032, the addresses 
or "IA2" and IA1" are present in the IP address area of 
the header of the received internal IP packet 1 071 , and 
also the addresses "EA2" and "EA1" are present in the 
IP address area contained in the external IP packet 
1072. When there is no such an IP communication 
record, the four addresses("EA2, EA1, IA2 : IA1") are 
made coincident with each other the received IP packet 
may be discarded. Alternatively, when there is no such 
IP communication record, the three addresses("EA1 , 
IA2, IA1") are made coincident with each other within 
the address administration table 1035, since the desti- 
nation IP address "EA2" contained in the IP packet 1 071 
is not checked, the network node apparatus 1032 does 
not execute the inverse-capsulation, but may discard 
the received IP packet. 

[0287] The media router administration unit 1057 ac- 
quires the transmission source telephone number "Tel- 
No-1 ", the destination telephone number 'Tel-No-2", the 
telephone call identifier "C-ID", and the connection con- 
trol relative information "lnfo-1" from the external IP 
packet 1 072. The media router administration unit 1057 
acquires., for example, "5004" from the inside of the con- 
nection control relative information "lnfo-1" as a port 
number which is employed by a transmission source tel- 
ephone set in the voice communication phase. Also, 
while using the telephone call identifier "C-ID", the me- 
dia router administration unit 1 057 may discriminate the 
received telephone call from other telephone calls. 
[0288] A series of the above-explained Steps A204, 
A205, A206 are called as a "call setting operation", and 
the series of Steps may be abbreviated as "IAM". 
[0289] The media router administration unit 1 057 re- 
turns such an IP packet containing the telephone call 
identifier "C-ID", the transmission source telephone 
number "Tel-No-1", and the destination telephone 
number "Tel-No-2" to the media router administration 
unit 1 056 in order to notify a call setting acceptance with 
respect to the above-explained call setting operation 
(Steps A207, A208, A209). A series of these Steps 
A207, A208 and A209 will be referred to as a "call setting 
acceptance" which is expressed by "ACM" as an abbre- 
viation symbol. The media router administration unit 
1 057 may return to use only the telephone call identifier 
"C-ID" in the above-explained call setting acceptance, 
and may not return both the transmission source tele- 
phone number "Tel-No-1 " and the destination telephone 
number "Tel-No-2". 

[0290] Next, when the media router administration 
unit 1 057 transfers a telephone call(call reception) to the 
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telephone set 1 01 2(Step A21 0), the telephone set 1 01 2 
returns a response in order to confirm the telephone re- 
ception(Step A211), and produces the telephone call 
sound. In order to notify that the telephone set 1012 is 
being called, the media router administration unit 1057 
produces such an IP packet containing the telephone 
call identifier "C-ID", the transmission source telephone 
number 'Tel-No- 1", and the destination telephone 
number "Tel-No-2'\ and then transmits the IP packet to 
the media router administration unit 1056(Steps A212, 
A213 5 A214). A series of these Steps A212, A213, A214 
is called as either a call passing or a call issuing, and 
are expressed by "CPG" as an abbreviation symbol. In 
the call passing steps, both the transmission source tel- 
ephone number "Tel-No-t" and the destination tele- 
phone number "Tel-No-2 M may not be returned. The me- 
dia router administration unit 1056 notifies such a fact 
that the destination telephone set 1012 is being called 
to the transmission source telephone set 1011 (Step 
A215). 

[0291] On the other hand, when the user of the tele- 
phone set 1 01 2 hears the calling sound of the telephone 
set, and notifies the call reception to the media router 
administration unit 1 057 by taking up the handset there- 
of (Step A220), the media router administration unit 1 057 
produces such an IP packet containing the telephone 
call identifier "C-ID U , the transmission source telephone 
number "Tel-No-1", the destination telephone number 
"Tel-No-2" and the connection control relative informa- 
tion "lnfo-2" and then notifies the IP packet to the media 
router administration unit 1056 provided within the me- 
dia router 1021 (Steps A222, A223, A224). A series of 
these Steps A222, A223 and A224 is referred to as a 
"response", and is expressed as "ANM" as an abbrevi- 
ation symbol. At least, the UDP port number employed 
in the voice communication phase, for example, "5006" 
is contained in the connection control relative informa- 
tion "lnfo-2". The format of the above IP packet owns 
the same format of the internal IP packet 1071 shown 
in FIG. 121 . Alternatively, it is possible to omit such that 
both the transmission source telephone number "Tel- 
No-1" and the destination telephone number "Tel-No-2" 
are written into the IP packet. The media router admin- 
istration unit 1 056 confirms the response(Step A220) of 
the telephone set 1012(Step A221). 
[0292] The media router administration unit 1 056 may 
know the destination port number, for example, "5006" 
which is employed in the communication phase from the 
connection control relative information "lnfo-2", and no- 
tifies the response(off hook) issued from the telephone 
set 1012(Step A225) to the telephone set 1011 . Then, 
the telephone set 1011 confirms the response(Step 
A226). It should also be noted that the above-explained 
Steps A221 and A226 may be omitted. With execution 
of the above-explained process operations, the connec- 
tion phase of the telephone calling operation is accom- 
plished. 

[0293] It should also be noted that the Steps A200 and 



A210 are called as "call setting operation"; the Steps 
A201 and A211 are called as "call setting acceptance"; 
the Step A215 is referred to as "calling"; the Steps S220 
and S225 are called as "response"; and the Steps A221 
5 and A226 are called as "response confirmation" among 
the above-explained steps. 

«COMMUNICATION PHASE» 

w [0294] When the user of the telephone set 1 01 1 starts 
a telephone conversation by voice(speech), a voice sig- 
nal is sent to the media router administration unit 1 056 
(Step A250 of FIG. 1 23). Then, the media router admin- 
istration unit 1056 digitalizes the voice signal, and fur- 
's thermore, segments the digital data to form a proper 
length, and then forms an external IP packet 1073 of 
FIG. 124. Then, the digitalized voice data is stored into 
a payload portion of an internal UDP segment of this 
external IP packet 1073, and the resulting IP packet 
20 1 073 is transmitted to the network node apparatus 1 031 
(Step A251). In the connection phase, as an internal 
transmission source port number of the UDP segment, 
both the transmission source port number "5004" and 
the destination port number "5006" are utilized which 
25 are acquired by being mutually exchanged by the media 
router administration units 1056 and 1057. 
[0295] Upon receipt of the external IP packet 1073, 
the network node apparatus 1031 may find out the IP 
communication record equal to "EA1 , EA2, IA1 , IA2" in- 
30 side the address administration table, while using the IP 
communication record, the external IP packet 1073 is 
capsulated to constitute an internal IP packet 1 074. The 
internal IP packet 1 074 is reached via the routers 1 035-1 
to 1035-6 to the network node apparatus 1032(Step 
35 A252). Then, the external IP packet 1075 is restored, 
and the external IP packet 1075 is delivered via the me- 
dia router administration unit 1 057(Step A253) to the tel- 
ephone set 1012(Step A254). An IP packet containing 
the voice of the user of the telephone set 1 01 2 is trans- 
40 mitted along a direction opposite to the above-explained 
direction, namely is reached via the media router admin- 
istration unit 1057(Step A260), the network node appa- 
ratus 1032(Step A261), and the routers 1035-6 to 
1035-1 to the network node apparatus 1031 (Step 
45 A262) : and also is delivered via the media router admin- 
istration unit 1 056(Step A263) to the telephone set 1 01 1 
(Step A264). 

«RELEASE PHASE» 

50 

[0296] In the case that the user of the telephone set 
1011 puts on the handset thereof so as to end the tele- 
phone communication, and notifies the end of the tele- 
phone communication to the media router administra- 
55 tion unit 1 056(Step A280 of FIG. 1 27), the media router 
administration unit 1056 produces such an IP packet 
containing at least information and the telephone call 
identifier "C-ID". The information implies that the tele- 
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phone communication is ended. The IP packet is trans- 
mitted to the network node apparatus 1 031 (Step A281 ), 
and is capsulated in the network node apparatus 1031 . 
The capsulated IP packet is reached via the IP transfer 
network 1003 to the network node apparatus 103(Step 
A282). The IP packet is inverse-capsulated in the net- 
work node apparatus 1032 : and then, the resulting IP 
packet is reached via the media router administration 
unit 1057(Step A283) to the telephone set 1012(Step 
A284). A series of these Steps A281 , A282, A283, A284 
is called as a "release", and is expressed by "REL" as 
an abbreviation symbol. 

[0297] Next, such an IP packet for reporting a com- 
pletion of the release is notified along a direction oppo- 
site to the above direction(Steps A286, A287, A288). A 
series of these Steps A286, A287, A288 is called as a 
"completion of release", and is expressed by "RLC" as 
an abbreviation symbol. Both the format of the IP packet 
and the setting method of the IP address used in the 
steps A281 , A282, A283 are identical to those of the 
Steps A204, A205, A206 in the connection phase of the 
telephone communication. 

«COMMUNICATION AMONG OTHER TELEPHONE 
SETS» 

[0298] In a similar manner, a telephone communica- 
tion may be made from the telephone set 1011 to such 
a telephone set 1013 having a telephone number "Tel- 
No-3". When an inquiry is sent to the telephone number 
server 1026, an external IP address " EA3" correspond- 
ing to the telephone number "Tel-No-3" is answered. 
Both the IP communication records "EA1 , EA3, IA1 , IA3" 
provided inside the address administration table 1034 
and the IP communication records "EA3, EA1 , IA3, IA1" 
provided inside the address administration table 1035 
are used so as to capsulate and also inverse-capsulate 
the IP packet. Also, a telephone communication may be 
made from a telephone set 1012 to another telephone 
set 1013 by way of a method for controlling a terminal- 
to-terminal communication connection similar to the 
above embodiment. When the telephone communica- 
tion is ended, both the port number "5004" and the port 
number "5006" may be employed as empty numbers in 
the next telephone communication. 

«CASE OF SINGLE COMMUNICATION 
COMPANY» 

[0299] Even in such a case that there is no such an 
operation/management range 1006 of the communica- 
tion company 2 of FIG. 115, but the IP telephone net- 
work 1003 constitutes the operation/management 
range of the communication company 1 , the above-de- 
scribed telephone call connection phase, communica- 
tion phase thereof, and also release phase thereof may 
be realized. In this case, the operation/management 
range 1006 of the communication company 2 is 



changed into the operation/management range of the 
communication company 1 ; the representative server 1 
of the communication company "1 " and the representa- 
tive servers 1036-1 to 1036-2 of the communication 
5 company 2 are discontinued; and also, the router 
1035-7 is connected to the router 1035-1 by employing 
the IP communication line. 

«OTHER EMBODIMENTS OF MEDIA ROUTER» 

10 

[0300] Referring now to FIG. 128, other embodiment 
as to the media router will be explained. A media router 
102!-1 contains the function of the media router 1021 
shown in FIG. 115, a media router administration unit 
*5 1 056-1 contains the function of the media router admin- 
istration unit 1056, and a telephone number server 
1026-1 owns the function of the telephone number serv- 
er 1026. Reference numeral 1040-1 shows a communi- 
cation line to the network node apparatus. Reference 

20 numeral 1080-1 represents a connection control unit, 
reference numeral 1081-1 shows a telephone control 
unit, reference numeral 1082 shows a media router op- 
eration/management unit, and also, reference numeral 
1083 indicates a correspondence table for telephone 

25 number/pin number/UDP port number. The media rout- 
er operation/management unit 1028 contains a function 
capable of recording a telephone communication, and 
also a reliability administration function by detecting a 
failure occurred inside a media router. A telephone con- 

30 trol unit 1081-1 is connected via a communication line 
to telephone sets 1011-1 through 1011 -4. The telephone 
control unit 1081-1 has such a function that a protocol 
conversion is performed, a voice code conversion is ef- 
fected, a fluctuation control is carried out, analog voice 

35 is converted into digital voice, or inverse-converted in a 
telephone communication. Reference numeral 1084 
shows a line interface unit which contains a function ca- 
pable of transmitting/receiving the IP packet, and owns 
a communication line 1040-1 . The media router opera- 

40 tion/managements unit 1 056-1 may perform both a tel- 
ephone connection control and a release control, which 
are similar to those of the media router operation/man- 
agement unit 1056. In other words, the media router op- 
eration/management unit 1056-1 can execute the tele- 

45 phone connection control as explained with reference 
to FIG. 119, and also the telephone release control as 
explained with reference to FIG. 127. 
[0301] The telephone number/pin number/UDP port 
number correspondence table 1 083 indicates that the 

so telephone number "Tel-No-1" corresponds to a pin 
number "T1 " in the telephone control unit 1081-1 in a 
1-to-1 correspondence relationship, and furthermore, a 
UDP port number "5004" corresponds to the pin number 
'TV in a 1-to-1 correspondence relationship. Similarly, 

55 the correspondence table 1083 shows that the tele- 
phone number "Tel-No-1 2" corresponds to a pin number 
"T2" in the telephone control unit 1 081 -1 in a 1 -to-1 cor- 
respondence relationship, and furthermore, a UDP port 
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number "5006" corresponds to the pin number"T2 B in a 
1 -to-1 correspondence relationship. Similarly, the corre- 
spondence table 1 083 shows that the telephone number 
"Tel-No-1 3" corresponds to a pin number "T3" in the tel- 
ephone control unit 1081-1 in a 1-to-1 correspondence 
relationship, and furthermore, a UDP port number 
"5008" corresponds to the pin number "T3" in a 1-to-1 
correspondence relationship. Similarly, the correspond- 
ence table 1 083 shows that the telephone number Tel- 
No-1 4" corresponds to a pin number "T4" in the tele- 
phone control unit 1081-1 in a 1-to-1 correspondence 
relationship, and furthermore, a UDP port number 
"5010" corresponds to the pin number "T4" in a 1-to-1 
correspondence relationship. Since the above-de- 
scribed correspondence relationship is established, for 
instance, in the case that the telephone number "Tel-No- 
1" is employed, the UDP port number is selected to be 
"5004" with reference to the telephone number/pin 
number/UDP port number correspondence table 1083. 
The UDP port number is used as a port number for iden- 
tifying the known RTP used in the voice communication 
(namely, voice communication RTP port number). 
[0302] Reference numeral 1083-1 of FIG. 129 shows 
another embodiment of a telephone number/pin 
number/UDP port number correspondence table, and is 
replaceable with the telephone number/pin number/ 
UDP port number correspondence table 1083. In this 
case, the telephone number "Tel-No-1" indicates a pilot 
telephone number, the telephone sets 1 01 1 -1 to 1 01 1 -4 
own the same telephone number ,, Tel-No-1 tt , and the 
UDP port numbers are "5004" to "5010" different from 
each other. As a result, the telephone sets 1011-1 to 
1011-4 may perform the telephone voice communica- 
tions at the same time instant without interference, or 
jamming by using the different port numbers. 
[0303] Reference numeral 1 083-2 of FIG. 1 30 shows 
another embodiment of a telephone number/pin 
number/UDP port number correspondence table, and is 
replaceable with the telephone number/pin number/ 
UDP port number correspondence table 1083. In this 
case, the telephone set 1011-2 having the telephone 
number 'Tel-No-1 2" makes a telephone at a preceding 
time instant, and the UDP port number "5004" is applied. 
At the connection phase stage where the telephone 
communication is commenced, other unallocated UDP 
port numbers "5006" and "5008" are applied to other tel- 
ephone sets 1011-1, 1011-3 and 1011-4. In the release 
phase of the telephone call, the application of the ap- 
plied UDP port number is stopped(returned). The con- 
nection control unit 1080-1 may realize the above-ex- 
plained pilot telephone number by properly changing the 
correspondence combination between the pin number 
and the UDP port number. 

«ANOTHER EMBODIMENT OF MEDIA ROUTE R» 

[0304] Referring now to FIG. 131, another embodi- 
ment as to the media router will be explained. A media 



router 1 021 -2 contains the function of the media router 
1021 shown in FIG. 115, a connection control unit 
1080-2 contains the function of the connection control 
unit 1080-1 shown in FIG. 128, and a telephone control 
5 unit 1 081 -2 contains the function of the telephone con- 
trol unit 1081-1. Reference numeral 1040-2 shows a 
communication line to the network node apparatus. A 
media router administration unit 1056-2 contains the 
function of the media router administration unit 1056, 
10 and a telephone number server 1 026-2 owns the func- 
tion of the telephone number server 1026. Reference 
numeral 1085-1 shows a PBX control unit. Reference 
numeral 1085-2 represents a PBX control unit, refer- 
ence numerals 1086 and 1087 show routers, reference 
15 numeral 1 088 shows a media router operation/manage- 
ment unit, reference numeral 1089 indicates a commu- 
nication line using the Ethernet, and reference numerals 
1090 and 1091 show IP terminals having functions ca- 
pable of transmitting/receiving 
20 |p packets. Also, reference numeral 1092 is a moving 
image transmitter/receiver having a function capable of 
transmitting/receiving an audio/visual(voice/image) sig- 
nal. Both the IP terminals 1 090 and 1 091 , and the mov- 
ing image transmitter/receiver 1 092 are connected to 
25 the router 1 087 via the IP communication line. Also, the 
router 1087 is connected via an IP communication line 
to a LAN 1093. The connection control unit 1080-2, the 
telephone number server 1026-2, and the routers 
1 086/1 087 are connected to each other via the commu- 
30 nication line 1089. 

[0305] The PBX 1 085-2 implies a private branch ex- 
change for storing a plurality of telephones. The PBX 
control unit 1085-1 is located between the connection 
control unit 1080-2 and the PBX 1085-2, and performs 
35 interface operations between both units, for example, 
performs a voice code(speech code) converting opera- 
tion and a speech compressing operation. Since the 
above-explained arrangement is made, the media rout- 
er 1021-2 directly stores a large number of telephone 
40 sets via the telephone control unit 1081-2, orviathePBX 
1085-2. These telephone sets may establish the tele- 
phone communication via the I P transfer network to oth- 
er telephone sets. 

[0306] Since the media router 1021-2 is arranged in 
45 the above-explained manner, an I P packet entered from 
the communication line 1040-2 may be reached via the 
router 1086 and the communication line 1089 to the con- 
nection control unit 1080-2. Also, the IP packet may be 
transferred along a direction opposite to the above-de- 
50 scribed direction, namely transferred from the connec- 
tion control unit 1080-2 toward the communication line 
1089, the router 1086, and the communication line 
1040-2. Similarly, an IP packet entered from the com- 
munication line 1 040-2 may be reached via the router 
55 1086, the communication line 1089, the router 1087, 
and the communication line to the IP terminal 1090, the 
IP terminal 1091 , and the moving image transmitter/re- 
ceiver 1092 employed in the LAN 1093. Also, the IP 
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packet may be transferred along a direction opposite to 
the above-described direction, namely from the IP ter- 
minal 1 090, the IP terminal 1 091 , and the moving image 
transmitter/receiver 1 092 to the communication line, the 
router 1087, the communication line 1089, the router 5 
1086 : and the communication line 1040-2. 

«CALLING PRIORITY ORDER CONTROL» 

[0307] Next, a description will now be made of a func- 10 
tion of a calling priority order control executed by the 
media router 1021-2. FIG. 132 is a schematic diagram 
for representing a partial inner arrangement of the me- 
dia router 1021-2, and a connection condition between 
an IP terminal and a LAN. connected to the media router 15 
1021-2. If should be noted that communication lines pro- 
vided in a half way are omitted. Reference numeral 
1085-21 shows an IP packet sent from the telephone 
number server 1 026-2, reference numeral 1 085-22 rep- 
resents an IP packet sent from the connection control 20 
unit 1080-2, reference numeral 1085-23 shows an IP 
packet sent from the LAN 1093, reference numeral 
1085-24 indicates an IP packet sent from the IP terminal 
1091, and also reference numeral 1085-25 denotes an 
IP packet sent from the moving image transmitter/re- 25 
ceiver 1092. The IP packets 1085-21 to 1085-25 are 
transmitted via the Ethernet communication line 1089 
and the router 1086 to the communication line 1040-2. 
In such a case that payloads of the IP packets 1 085-21 
to 1085-25 are equal to TCP, or UDP segments, both 30 
transmission source port numbers and destination port 
numbers are contained Inside these segments. 
[0308] Reference numeral 1085-3 of FIG. 133 shows 
a calling priority order control administration table used 
to determine a sequential order by which the above-ex- 35 
plained IP packet is transmitted from the Ethernet com- 
munication line 1089 to the communication line 1040-2. 
In such a case that an IP packet is entered from the Eth- 
ernet communication line 1089, passes through the 
router 1 086, and then is outputted to the communication 40 
line 1040-2, a check is made as to whether a payload 
contained inside the passing IP packet is equal to a TCP 
segment, or a UDP segment. When the payload corre- 
sponds to either the TCP segment or the UDP segment, 
a transmission source port number contained in the IP 45 
packet is checked. In such a case that the IP packets 
are reached to the router 1086 at time instants which 
are temporally closed to each other, such an IP packet 
containing either a TCP segment or a UDP segment, 
the transmission source port number of which is equal so 
to "108", is transmitted with a top priority in view of tem- 
poral aspects. Next, IP packets are transmitted which 
contain TCP segments or UDP segments, the transmis- 
sion source port numbers of which are equal to "5060", 
or "5004" to "5020". 55 
[0309] Alternatively, the values of the port numbers 
described in the calling priority order control administra- 
tion table 1 085-3 may be replaced by other values to be 



used. Also, the calling priority order administration table 
1085-3 may be substituted by the calling priority order 
control management table 1085-4 of FIG. 134 to be 
used. In such a case that the calling priority order control 
management table 1085-4 is used, such an IP packet 
whose transmission source IP address is "150.1.2.3" 
and also whose transmission source port number is 
"1 08" is employed as a top priority order, and then, such 
an IP packet whose transmission source IP address is 
"192.1.2.3" and whose transmission source port 
number is "5060", "5004" to "5020" is employed as a 
second top priority order. 

[0310] The above-explained embodiment is featured 
by that while the port number designated by the calling 
priority order control administration table 1 085-3 is used 
as a reference, or a set of both the IP address and the 
port number designated by the calling priority order con- 
trol administration table 1 085-4 is employed as a refer- 
ence, the media router 1021-2 owns the function capa- 
ble of determining the transmission sequence of the IP 
packets sent to the communication line 1040-2. 
[0311] Next, a description is made of the embodiment 
with reference to FIG. 135. The media router 1021-3 is 
connected via the IP transfer network 1 001 -1 to the me- 
dia router 1021-4; the IP terminal 1091-1, the moving 
image transmitter/receiver 1 092-1 , and the LAN 1 093-1 
are connected to the media router 1021-3; and the IP 
terminal 1090-1 is contained in the LAN 1093-1. Simi- 
larly, the IP terminal 1 091 -2, the moving image transmit- 
ter/receiver 1092-2 and the LAN 1093-2 are connected 
to the media router 1021-4; and the IP terminal 1090-2 
is contained in the LAN 1 093-2. Both the media routers 
1021-3 and 1021-4 contain the function of the media 
router 1021-2 shown in FIG. 131. Since the above-ex- 
plained circuit arrangement is made, the IP packet can 
be trans mitted/received via the media router 1 021 -3, the 
IP transfer network 1001-1, and the media router 
1021-4, for example, between the IP terminal 1090-1 
and the IP terminal 1090-2; between the IP terminal 
1091-1 and the IP terminal 1090-2; and between the 
moving image transmitter/ receiver 1 092-1 and the mov- 
ing image transmitter/receiver 1092-2. 
[031 2] The operations of this embodiment will now be 
summarized. That is, the IP transfer network contains 
two, or more network node apparatus; the media router 
is connected via the IP communication line to any one 
of these network node apparatus; the internal IP ad- 
dress is applied to the termination units on the side of 
the network node apparatus of the IP communication 
line; the external IP addresses are applied to the respec- 
tive media routers; and while telephone number server 
is contained in the media router, the media router is con- 
nected via the communication line to one, or more tele- 
phone sets. Also, as the record of the address adminis- 
tration table contained in the network node apparatus, 
both the external IP address and the internal IP address 
are contained; at least the IP communication record for 
determining the I P capsulating method is previously set; 
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at least the transmission source telephone number, and 
the destination telephone number are employed inside 
the call setting IP packet, and furthermore, the common 
port number is used for a plurality of telephone sets in 
the connection control. Also, since the individual voice 
communication with respect to each of the telephone 
sets is performed by allocating the different port num- 
bers to the plural telephone sets, the media router con- 
tains either one or two sets of the PBX control unit; and 
the telephone control unit; and the media router is con- 
nectable to the IP terminal having the function of trans- 
mitting/receiving the IP packet, or the LAN, or to the 
voice/image transmitter/receiver having the function ca- 
pable of transmitting/receiving the voice/image by being 
stored into the IP packet through the IP communication 
line. The media router contains the calling priority order 
control administration table. While the media router em- 
ploys the transmission source port number of either the 
TCP segment or the UDP segment contained in the IP 
packet which is transferred from the telephone set, the 
IP terminal and the moving image transmitter/receiver, 
which are connected to the media router, and further 
employs the transmission source IP address, this media 
router may send out the IP packets to the communica- 
tion line provided on the side of the network node appa- 
ratus in the order of the top priority order in accordance 
with the instruction of the calling priority order control 
administration table. 

[0313] Furthermore, in this embodiment, the above- 
mentioned IP encapsulation and reverse-capsulation by 
the network node apparatus can be replaced to the sim- 
ple encapsulation which forms an internal packet by 
adding a simple header to an external IP packet and the 
simple reverse-capsulation which removes the simple 
header from the internal packet, respectively. 

9TH EMBODIMENT IN WHICH CLOSED-AREA 
TELEPHONE COMMUNICATION IS CARRIED OUT : 

[031 41 In FIG. 1 36, reference numeral 1 1 00 shows an 
IP transfer network. An IP address used outside the IP 
transfer network 1100 is called as an external IP ad- 
dress, and an IP address used inside the IP transfer net- 
work 1100 is called as an internal IP address. The ex- 
ternal IP addresses "EA1 " to "EA3" are applied to media 
routers 1115 to 1117, respectively. The telephone num- 
bers "101", "102", "103" and "104" are applied to tele- 
phone sets 1121 to 1124, respectively Similarly, the tel- 
ephone numbers "211", "212", "213" and "214" are ap- 
plied to telephone sets 1125 to 1128, respectively. Sim- 
ilarly, the telephone numbers "301", "302", "303" and 
"304" are applied to telephone sets 1129 to 1132, re- 
spectively. 

[0315] Telephone number servers 1135 to 1137 own 
such a function similar to that of a domain name server 
(DNS) which is widely used in the Internet. In this em- 
bodiment, when a telephone number is indicated, the 
telephone number server answers an external IP ad- 



dress of a media router which stores thereinto a tele- 
phone set having the indicated telephone number. For 
instance, when the telephone number "212" is inquired 
to the telephone number server 1135, this telephone 
5 number server 1135 answers the external IP address 
"EA2 H of the media router 1116 which stores the tele- 
phone set 1126 having the telephone number "212". 

«PRE PARATION OF TELEPHONE 
10 COMMUNICATION 

[0316] In the network node apparatus 1101 to 1103, 
IP communication records are set as records of address 
administration tables 1110 to 1112 provided thereinto. 

15 For example, as an IP communication record indicated 
on a second row of the address administration table 
1110, "EA1 , EA3, 1A1, IA3" are set. The IP communica- 
tion record is employed in the telephone communication 
established between the media router 1115 having the 

20 external IP address "EA1 U and the media router 1117 
having the external IP address "EA3". Also, the internal 
IP address "IA1 " is applied to the termination unit(logic 
terminal) provided on the side of the network node ap- 
paratus 1101 of a logic IP communication line 1144, and 

25 the internal IP address "IA3" is applied to the termination 
unit(logic terminal) provided on the side of the network 
node apparatus 1103 of a logic IP communication line 
1146. Next, a description will now be made of a "termi- 
nal-to-terminal communication connection control 

30 method" used to execute a telephone communication 
from the telephone set 1121 via the media router 1115, 
the IP transfer network 1 1 00, and the media router 1117 
to the telephone set 1131. 

35 «CONNECTION PHASE» 

[0317] Theusertakes up the handset of the telephone 
set 1121 to dial the telephone number "303" of the tele- 
phone set 1131 of the communication counter party, and 

40 sends a telephone call to the media router administra- 
tion unit 1138 provided inside the media router 1115 via 
the telephone control unit 1133(Step A300 of FIG. 137). 
The media router administration unit 1138 confirms the 
telephone call(Step A301). The media router admints- 

45 tration unit 1138 indicates the telephone number "303" 
to the telephone number server 1135(Step A302), ac- 
quires the corresponding I P address "EA3" of the media 
router 1117(Step A303), and produces an external IP 
packet 1134(refer to FIG. 136), and then sends the ex- 

50 ternal IP packet 1134 to the network node apparatus 
1 1 01 (Step A304). The external IP packet 1 1 34 contains 
the transmission source telephone number "101", the 
destination telephone number "303", the telephone call 
identifier "C-ID", and the UDP port number "5004" as 

55 the connection control relative information. 

[0318] In this case, such an example is made that an 
IP address area of an IP header of the external IP packet 
1134 corresponds to both the transmission source IP 
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address "EA1" and the destination IP address "EA3"; a 
payload portion of the external IP packet 1134 corre- 
sponds to a UDP segment; the transmission source port 
number is "5060;" and the destination port number is 
"5060". 5 
[0319] Upon receipt of the IP packet 1134, the net- 
work node apparatus 1101 produces an Internal IP 
packet 1140 by applying the capsulation method of the 
IP packet, while using the IP communication record in- 
dicated on the second row of the address administration 10 
table 1110 from the top row, namely "EA1 , EA3. IA1, 
IA3'\ and then transmits the IP packet 1140 to the net- 
work node apparatus 1 1 03(Step A305). The internal IP 
packet 1 1 40 is reached via the routers 1 1 05, 1 1 06, 1 1 07 
to the network node apparatus 1 1 03. Then, the network 15 
node apparatus 1103 restores an IP packet 1134 by ex- 
ecuting the inverse-capsulation method of such an IP 
packet except for a header thereof, and then sends the 
restored IP packet 1134 to the media router administra- 
tion unit 1 1 1 7(Step A306). A series of these Steps A304, 20 
A305, A306 is called as a "call setting operation", and 
is expressed by "IAM" as an abbreviation symbol. 
[0320] After the media router administration unit 1 1 39 
has acquired the transmission source telephone 
number "1 01 ", the destination telephone number "303", 25 
the IP address "EA1" of the media router 1115, the tel- 
ephone call identifier "C-ID" from the above received IP 
packet, and the UDP port number "5004" which is used 
as the connection control relative information by the 
transmission source telephone set in the voice commu- 30 
nication phase, the media router administration unit 
1139 returns a confirmation of a telephone call(Steps 
A307, A308, A309). A series of these Steps A307, A308, 
A309 is called as a "call setting acceptance", and is ex- 
pressed by "ACM" as an abbreviation symbol. Next, the 35 
media router administration unit 1139 sends such an IP 
packet for informing the telephone call(call reception) to 
the telephone set 11 31 (Step A310), and then, the tele- 
phone set 1131 returns a response(Step A311). When 
the telephone set 1 1 31 knows the telephone calling, the 40 
telephone calling sound (ringing) is produced. When the 
media router administration unit 1139 returns the tele- 
phone calling operation of the telephone set 1 1 31 to the 
media router administration unit 1138(Steps A312, 
A313, A314), this media router administration unit 1138 45 
notifies to the transmission source telephone set 1121 , 
such a fact that the destination telephone set 1131 is 
being called(Step A315). A series of these Steps A312, 
A313 : A314 is called as either "call pass" or "calling", 
and is expressed by "CPG" as an abbreviation symbol, so 
[0321] When the user of the telephone set 1131 takes 
up the handset thereof(off hook), this off hook signal is 
notified to the media router administration unit 1139 
(Step A320), and the media router administration unit 
1139 returns a response(Step A321: response confir- 55 
mation). Furthermore, the media router administration 
unit 1139 produces such an IP packet and then returns 
the IP packet to the media router administration unit 



1138(Steps A322, A323, A324). The IP packet contains 
the transmission source telephone number "101", the 
destination telephone number "303", the telephone call 
identifier "C-ID", and also the UDP port number "5008" 
which is used by the telephone set 1131 as the connec- 
tion control relative information in the voice communi- 
cation phase. The media router administration unit 1138 
knows the UDP port number "5008" used by the desti- 
nation telephone set from the received information. The 
media router administration unit 1138 reports the off 
hook notification sent from the telephone set 1 1 31 to the 
telephone set 1 1 21 (Step A325), and then the telephone 
set 1121 returns a response(Step A326: response con- 
firmation). A series of these Steps A322, A323, A324 is 
called as a "response", is expressed by "ANM" as an 
abbreviation symbol. The Steps A321 and A326 of the 
response confirmation correspond to optional process 
steps. Thus, the connection phase of the telephone is 
accomplished by executing the above-explained proc- 
ess operation. 

COMMUNICATION PHASE» 

[0322] When the user of the telephone set 1121 starts 
a telephone conversation by voice(speech), a voice sig- 
nal is sent to the media router management unit 1138 
(Step A350 of FIG. 1 37). Then, this media router admin- 
istration unit 1138 stores the voice signal digitalized by 
the telephone control unit 11 33 into a payload portion of 
an internal UDP segment of the IP packet, and thereaf- 
ter the resulting IP packet is transmitted to the network 
node apparatus 11 01 (Step A351). In the connection 
phase, as an internal transmission source port number 
of the UDP segment, both the transmission source port 
number "5004" and the destination port number "5006" 
are utilized. 

[0323] Upon receipt of the IP packet containing the 
digitalized voice, the network node apparatus 1101 may 
capsulatethe IP packet to constitute an internal IP pack- 
et 1141. The internal IP packet 1141 is reached via the 
routers 1 1 05, 1 1 06, 1 1 07 to the network node apparatus 
1 1 03 (Step A352). The network node apparatus 1 1 03 ex- 
ecutes an IP inverse-capsulation of the internal IP pack- 
et 1141 except for the internal IP header, and then, 
transmits the resulting external IP packet to the media 
router administration unit 1 1 39(Step A353) so as to de- 
liver the external IP packet to the telephone set 1131 
(Step A354). An IP packet containing the digitalized 
voice of the user of the telephone set 1 1 31 is transmitted 
along a direction opposite to the above-explained direc- 
tion to the telephone set 1121 (Steps A360 to A364). 

«RELEASE PHASE» 

[0324] In the case that the user of the telephone set 
1121 notifies the end of the telephone communication 
to the media router administration unit(Step A380 of 
FIG. 137), the resulting IP packet is reached to the tel- 
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ephone set 1131 via a series of process steps(Steps 
A381 to A383) in a similar manner to those as explained 
in other embodiments(Step A384). The end report of the 
telephone communication is returned via Steps A386 
through A388 to the media router unit 1138. A series of 
these Steps A380 : A381 : A382, A383, A384 is called as 
a "release", and is expressed by "REL" as an abbrevia- 
tion symbol. Furthermore, a series of these Steps A386, 
A387, A388 is called as a "completion of release", and 
is expressed by "RLC" as a abbreviation symbol. 
[0325] The telephone communications may be estab- 
lished among other telephone sets. For example, a tel- 
ephone communication may be established from the tel- 
ephone set 1121 to another telephone set 1126 having 
a telephone number "212", and a telephone communi- 
cation may be established from the telephone set 1132 
to another telephone set 1127 having a telephone 
number "213" by way of a terminal-to-terminal commu- 
nication connection control method similar to the previ- 
ous control method. 

«DETAILED DESCRIPTION OF TELEPHONE 
NUMBER SERVER» 

[0326] The function of the telephone number server 
will now be explained more in detail. The telephone sets 
having the telephone numbers of 1 00 digits are connect- 
ed to the media router 1115, the telephone sets having 
the telephone numbers of 200 digits are connected to 
the media router 1116, and the telephone sets having 
the telephone numbers of 300 digits are connected to 
the media router 1117. Considering the connection re- 
lationship, a tree structure of the telephone numbers 
may be determined as represented in FIG. 138. Do- 
mains 1151 to 1153 may be defined in the form of the 
tree structure at the same level under low grade of the 
route 1150. Thus, the domain 1151 may provide infor- 
mation related to the telephone numbers of 100 digits, 
the domain 1 1 52 may provide information related to the 
telephone numbers of 200 digits, and the domain 1153 
may provide information related to the telephone num- 
bers of 300 digits. The following rules are made: The 
telephone numbers of 1 00 digits are expressed as a do- 
main name of "1 .", the telephone numbers of 200 digits 
are expressed as a domain name of "2.", and the tele- 
phone numbers of 300 digits are expressed as a domain 
name of "3.", and also these domain namesAelephone 
numbers are rearranged as shown in FIG. 139. In FIG. 
1 39, symbol "1 XX" shows the telephone numbers of 1 00 
digits, symbol "2XX" indicates the telephone numbers 
of 200 digits, and symbol "3XX" represents the tele- 
phone numbers of 300 digits. 

[0327] It should be understood that while the known 
technical idea as to the domain name server DNS is ap- 
plied, such a function capable of handling a function of 
a telephone number server for managing the route 1 1 50 
may be applied to the telephone number server 1135. 
As the function of the telephone number server for man- 



aging the route 1150, when "1." is inquired, the tele- 
phone number server answers the IP address "EA1" of 
the telephone number server 1 1 35 for directly managing 
the domain 1151. When "2." and "3." are inquired, the 

5 server answers the addresses "EA2" and "E A3", respec- 
tively. In the case that the telephone number server is 
inquired as to the domain names which are directly man- 
aged by the server, this server may answer an IP ad- 
dress of another telephone number server in a half way. 

10 However, the telephone number server finally answers 
the IP address corresponding to the inquired domain 
name(referto FIG. 140). As a consequence, when "3." 
is inquired to the telephone number server 1136, the IP 
address "EA3" corresponding to "3." may be acquired. 

15 Such a concrete realizing method of "redialing function 
of telephone number server" in which inquires are re- 
peatedly made between telephone number servers can 
be realized by employing the redialing function of the 
domain name server known in the technical field. 

20 

«ANOTHER EMBODIMENT OF TELEPHONE 
NUMBER SERVER» 

[0328] As indicated in FIG. 141, while the media rout- 
es ers 1 1 91 to 1 1 97 are connected via the communication 
line to any one of the network node apparatus 1180 to 
1184 of the IP transfer network 1190, a telephone 
number of a telephone set which is connected to the me- 
dia router 1191 belonging to a company "A" is equal to 
30 the opened telephone number "1 -1 XX" which is notified 
to other companies "B" and "C". In this case, symbol "-" 
is neglected and is equal to an empty space as a tele- 
phone number, and symbol "XX" implies numbers of 
"00" to "99" in the decimal notation. Also, a telephone 
35 number of a telephone set wh ich is connected to the me- 
dia router 1193 belonging to the company "A" is equal 
to the opened telephone number "1 -2XX". A telephone 
number of a telephone set which is connected to the me- 
dia router 1195 belonging to the company "A" corre- 
40 sponds to the telephone number "1 -3XX" opened to oth- 
er companies, and also an extension telephone number 
"8XX" which is not opened to other companies than the 
company "A". A telephone number of a telephone set 
which is connected to the media router 1192 belonging 
45 to the company "B" corresponds to the opened tele- 
phone number "2-1 XX", and a telephone number of a 
telephone set which is connected to the media router 
1194 belonging to the company "B" corresponds to the 
opened telephone number "2-2XX". A telephone 
50 number of a telephone set which is connected to the me- 
dia router 1196 belonging to the company "C" corre- 
sponds to the opened telephone number "3-XXX". Sym- 
bol "XXX" implies numbers "000° to "999" of the decimal 
notation. A telephone number of a telephone set which 
55 js connected to the media router 1197 belonging to the 
company "A" corresponds to an extension telephone 
number "7XX" which is not opened to other companies 
than the company "A". 
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[0329] FIG. 142 represents the system of the above- 
explained telephone numbers as a tree structure of tel- 
ephone numbers. Reference numeral 1185 shows a 
route domain, reference numeral 1186 indicates a do- 
main directed to the non-opened extension telephone 
number of the company "A", and reference numeral 

1 1 87 shows a domain directed to the opened telephone 
number of the company "A", and reference numeral 

1 1 88 indicates a domain made of the opened telephone 
number of the company "B", and also reference numeral 

1189 is a domain directed to the opened telephone 
number of the company "C". In this case, a domain 
name "##" of the reference numeral 1186 corresponds 
to a secret domain name which is used only in the media 
routers 1195 and 1197 belonging to the company "A". 
The secret domain name contains no numeral, and the 
length of the secret domain name is determined as such 
a long name of 20 characters. As explained above, any 
one can hardly know and/or acquire the value of the se- 
cret domain name "##", orthe secret domain name "##" 
itself which is exclusively used by the company W A" from 
the media routers 1192, 1194, 1196 of the company "B" 
and the company "C". For example ; no IP address is 
answered with respect to the inquiry "##". As a result, 
safety characteristics may be improved in view of the 
following implication. That is, a telephone user of either 
the company "B" or the company "C" can hardly access 
the telephone set having the extension telephone 
number of the company "A", namely can hardly use the 
extension telephone number. 

[0330] When the user of the telephone set 1 1 98 dials 
the destination telephone number "2-145", the media 
router administration unit 1195-1 provided in the media 
router 1 1 95 converts the telephone number "2-1 45" into 
"1.2." corresponding to the domain name of the tele- 
phone number, as indicated in a conversion table 
1 1 85-1 of FIG. 1 43. Next, when the user of the telephone 
set inquiries by indicating the domain name format "1 .2." 
to the telephone number server 1195-2 of the media 
router 1195, the telephone number server 1195-2 an- 
swers an IP address "MR2" of the media router 1192 
corresponding to "1.2.", as indicated in a table 1185-2 
of FIG. 144. 

[0331] A condition as to whether or not a telephone 
call can be made from a telephone set having an exten- 
sion telephone number "700" of the company "A" to a 
telephone set having a telephone number of "2-100" of 
the company "B" may be determined based upon setting 
conditions of the domain name server. Both conditions 
may be realized. 

[0332] The above-explained operations of the ninth 
embodiment will now be summarized. That is, the IP 
transfer network contains two, or more network node ap- 
paratus; the media router is connected via the logic IP 
communication line to any one of these network node 
apparatus: the internal IP address is applied to the ter- 
mination units on the side of the network node apparatus 
of the logic IP communication line; the external IP ad- 



dresses are applied to the respective media routers; and 
while telephone number server is contained in the media 
router, the media router is connected via the communi- 
cation line to one, or more telephone sets. Also, as the 
5 record of the address administration table contained in 
the network node apparatus, both the external IP ad- 
dress and the internal IP address are contained and at 
least the IP communication record for determining the 
IP capsulating method is previously set. While prese- 
io lected IP communication records are set within the net- 
work node apparatus among the company "A", the com- 
pany "B" and the company "C", such a closed-area tel- 
ephone communication network can be set. In this com- 
munication network, the telephone numbersC'l-XXX", 
15 "2-XXX", "3-XXX") which are effective only among the 
companies "A", "B", "C" are used. 
[0333] The telephone communications can be estab- 
lished as follows: A telephone call may be issued from 
a telephone set having a telephone number "1-100" of 
20 the company "A" to a telephone set having a telephone 
number "1-200" of the company "A". Also, a telephone 
call may be issued from the telephone set having tele- 
phone number "1-100" of the company "A" to a tele- 
phone set having a telephone number "2-100" of the 
25 company "B". Also, a telephone call can be issued from 
the telephone set having the telephone number "1 -1 00" 
of the company "A" to a telephone set having a tele- 
phone number "3-100" of the company n C", and also to 
telephone sets having extension telephone numbers 
30 "700" and "800" of this company "A". Also, a telephone 
call can be issued from a telephone set having an ex- 
tension telephone number "700" of the company "A" to 
a telephone set having an extension telephone number 
"800" of the company "A", and also to a telephone set 
35 having telephone number "1-200" of the company "A". 
As previously explained by using symbol "##", no tele- 
phone call can be made from a telephone set having a 
telephone number "2-1 00" of the company "B" to the tel- 
ephone set having the extension telephone number 
40 "800" of the company "A". 

[0334] Assuming now that a total number of the com- 
panies is selected to be "N", the following telephone 
communications can be established. While an IP com- 
munication code is set in order that the telephone com- 
^5 munications can be made only among preselected com- 
panies "A-r, "A-2", ???, "A-N"(symbol N > 2), the 
closed area telephone communication can be carried 
out. A telephone set of the company "A-1" which is con- 
nected to the closed area telephone communication net- 
so work which is effective among the companies "A-1 "A- 
2", ???, "AN"(symbol N > 2) may establish a telephone 
communication with an extension telephone set of the 
company "A-1", but telephone sets of companies other 
than the company M A-1" cannot establish a telephone 
55 communication with the extension telephone set of the 
company "A-1 ". 

[0335] Furthermore, in this embodiment, the above- 
mentioned IP encapsulation and reverse-capsulation by 



64 



127 



EP 1 143 682 A2 



128 



the network node apparatus can be replaced to the sim- 
ple encapsulation which forms an internal packet by 
adding a simple header to an external IP packet and the 
simple reverse-capsulation which removes the simple 
header from the internal packet, respectively. 5 

10TH EMBODIMENT COMBINED WITH CLOSED- 
AREA TELEPHONE COMMUNICATION AND OPEN- 
AREA TELEPHONE COMMUNICATION : 

10 

[0336] In FIG. 145, reference numeral 1200 shows an 
IP transfer network, and external IP addresses "EA1 " to 
"EA6" are applied to media routers 1201 to 1206, re- 
spectively. A telephone number "1001" is applied to a 
telephone set 1208. and a telephone number "1002" is '5 
applied to a telephone set 1209. A telephone number 
"101" is applied to a telephone set 1210 : and a tele- 
phone number "1 02" is applied to a telephone set 1 21 1 . 
Also, telephone numbers "3001" to "3004" are applied 
to telephone sets 121 2 to 1215, respectively. Telephone 20 
sets 1216 to 1219 connected to the media router 1202 
own telephone numbers "234-2001" to "234-2004", re- 
spectively. 

[0337] Also, telephone numbers "2001 " to "2004" are 
applied to telephone sets 1220 to 1223, respectively, 25 
and telephone numbers "301" to "304" are applied to 
telephone sets 1224 to 1227, respectively. Further, tel- 
ephone numbers "201 " to "204" are applied to telephone 
sets 1228 to 1231 , respectively. In this case, telephone 
numbers "1 XX", "2XX" and "3XX" are equal to extension 30 
telephone numbers which are exclusively used to the 
company "A", and symbol "X" shows numeral values de- 
fined from "0" to "9" in the decimal notation. A telephone 
number "1XXX" is a telephone number of the company 
"A", and a telephone number "2XXX" is a telephone 35 
number of the company "B\ and a telephone number 
"3XXX" shows a telephone number of the company "C". 
These three telephone numbers "1XXX", "2XXX" and 
"3XXX" correspond to telephone numbers which consti- 
tute a logical closed-area telephone network used to es- *o 
tablish a telephone communication only among the 
company A, the company B and the company C, and 
are referred to as closed-area telephone numbers. It 
should be noted that telephone numbers "234-2001" to 
"234-2004" are equal to such telephone numbers which 45 
are employed so as to establish a telephone communi- 
cation with respect to an undefinite communication 
counter party, and will be referred to as open-area tele- 
phone numbers. 

[0338] The telephone number servers 1134, 1272, so 
and 1 1 37 to 1 1 42 own such a function similar to that of 
a domain nameserver(DNS) used in the Internet. When 
a telephone number is indicated, a telephone number 
server answers an external IP address of a media router 
which stores a telephone set having a telephone 5 $ 
number thereof. For example, when a telephone 
number "3001" is inquired to the telephone number 
server 1137, the external IP address "EA6" of the media 



router 1 206 which stores the telephone set 1 21 2 having 
the telephone number "3001" is answered. 

«PREPARATION OF TERMINAL-TO-TERMINAL 
CONNECTION CONTROL FOR TELEPHONE 
COMMUNICATION» 

[0339] As indicated in FIG. 145, network node appa- 
ratus 1244 to 1248 contain address administration ta- 
bles 1250 to 1255, respectively, in which IP communi- 
cation records, as explained in other embodiments, are 
set. For instance, as an IP communication record indi- 
cated in a first row of the address administration table 
1250, "EA1 , EA3, IA1 , IA3" are set. The IP communica- 
tion record is used in a telephone communication estab- 
lished between the media router 1201 having the exter- 
nal IP address "EA1" and the media router 1203 having 
the external IP address "EA3'\ The internal IP address 
"IA1 " is applied to a termination unit(logic terminal) pro- 
vided on the side of the network node apparatus 1244 
of a logic IP communication line 1257, whereas the in- 
ternal IP address "I A3" is applied to a termination unit 
provided on the side of the network node apparatus 
1248 of a logic IP communication line 1258. 
[0340] Referring now to FIG. 145 to FIG. 146, a "ter- 
minal-to-terminal communication connection control 
method" will be described which is employed so as to 
establish a telephone communication from the tele- 
phone set 1 208 having the telephone number " 1 001 " via 
the IP transfer network 1200 to the telephone set 1224 
having the telephone number "301". 

«CONNECTION PHASE» 

[0341] When the handset of the telephone set 1208 
is taken up to dial the telephone number "301" of the 
telephone set 1224 having the communication counter 
party, a telephone call signal is transferred to the media 
router administration unit 1260(Step H300), and then 
the media router administration unit 1260 confirms a tel- 
ephone call(Step H301). The media router administra- 
tion unit 1260 checks a table 1255-1 of FIG. 192 which 
is held in the media router administration unit 1260 so 
as to know such a fact that a domain name of a tele- 
phone number corresponding to the telephone number 
"301" is equal to "3.#.a", and then, inquires the tele- 
phone number domain name "3.#.a" to the telephone 
number server 1137(Step H302). The telephone 
number server 1137 answers the IP address "EA4" of 
the media router 1 204 in accordance with a rule shown 
in a table 1255-2 of FIG. 193(Step H303). 
[0342] Next, the telephone number server 1137 pro- 
duces an external IP packet 1310(FIG. 147), and then 
transmits the produced external IP packet 1310 to the 
network node apparatus 1 244(Step H304). The external 
IP packet 1 31 0 contains at least the transmission source 
telephone number "1001", the destination telephone 
number "301", and also the UDP port number "5004" 
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which is used in the telephone communication transmis- 
sion of the telephone set 1208. Alternatively it should 
be understood that relative information "lnfo-1" may be 
contained in the external IP packet 1310, and the rela- 
tive information "lnfo-1" is constituted by an identifica- 
tion number of a telephone call, a speech compression 
system, and an identification title such as a speech 
(voice) code conversion , which are related to the media 
router 1260. 

[0343] Upon receipt of the IP packet 1310, the net- 
work node apparatus 1244 produces an internal IP 
packet 1311 (refer to FIG. 148) to transmit the internal 
IP packet 1311 by employing both the IP packet 1310 
and the IP communication record(namely, EA1, EA4, 
IA1 .. IA4) indicated on the second row of the address 
administration table 1250 from the top row, while apply- 
ing the capsulating technical method of the IP packet. 
The internal IP packet 1311 is reached via the routers 
1263 and 1264 shown in FIG. 145 to the network node 
apparatus 1246(Step H305). Then, the network node 
apparatus 1246 performs the inverse-capsulation of the 
IP packet so as to restore a IP packet, and then, sends 
the restored IP packet to the media router 1204(Step 
H306). 

[0344] The media router management unit 1265 ac- 
quires at least the transmission source telephone 
number "1001", the destination telephone number 
"301", and the communication-purpose UDP port 
number "5004" from the received IP packet, and there- 
after, returns a confirmation of a telephone calling oper- 
ation(Steps H307, H308, H309). 

[0345] Next, the media router administration unit 1 265 
transfers the telephone call(call reception) to the tele- 
phoneset 1224(Step H310). The telephone set 1224 re- 
turns to the media router administration unit 1265(Step 
H311), and furthermore, produces a telephone calling 
sound(ringing). 

The media router administration unit 1265 notifies the 
telephone call of the telephone set 1224 via the media 
router administration unit 1260 to the destination tele- 
phone set 1208(Steps H312, H313, H314, H315). At the 
Step H314, the media router administration unit 1265 
notifies the transmission source telephone number 
"1 001 ", the destination telephone number "301 *, and the 
UDP port number "5008" used in the telephone commu- 
nication transmission of the telephone set 1224 to the 
telephone set 1208. 

[0346] When the user of the telephone set 1 224 takes 
up the handset thereof, the telephone set 1224 notifies 
the fact to the media router administration unit 1265 
(Step H320). The media router administration unit 1 265 
responds a response made at the step H320 via the me- 
dia router 1260 to the telephone set 1208 of the trans- 
mission source(Steps H322, H323, H324, H325). The 
telephone set 1 208 confirms the response with respect 
to the media router 1 260(Step H321 ), and then, the me- 
dia router 1265 confirms the response with respect to 
the telephone set 1224(Step H326). It should also be 



noted that the Steps H321 and H326 correspond to an 
optical process step. With execution of the above-de- 
scribed process operations, the connection phase of the 
telephone set is completed. 
5 [0347] In the above-described connection phase, an 
internal portion of an external IP packet is a UDP seg- 
ment, and as both a transmission UDP port number and 
a reception UDP port number, for example, "5060" is 
employed. 

10 

«COMMUNICATION PHASE» 

[0348] A telephone communication established be- 
tween the user of the telephone set 1208 and the tele- 
15 phone set 1224 corresponds to steps similar to those 
explained in other embodiments. In this telephone com- 
munication, both an IP communication record indicated 
in the second row of the address administration table 
1250(namely, records of "EA1 , EA4, IA1 , IA4"), and an 

20 |p communication record indicated in a first row of an 
address administration table 1253(namely, records of 
"EA4, EA1 , IA4, IA1 ") are employed. The voice(speech) 
is sent from the telephone set 1208 to the media router 
management unit 1260(step H350). In the media router 

25 administration unit 1 260, the above-described voice sig- 
nal is digitalized, and the digital voice data is transferred 
to a payload portion of an external IP packet 1312(refer 
to FIG. 149), and then the resulting IP packet 1312 is 
reached to the network node apparatus 1244. Then, af- 

30 terthe external IP packet is IP-capsulatedto be convert- 
ed into an internal IP packet 1 31 3( refer to FIG. 150), the 
internal IP packet 1313 is transferred into the inside of 
the IP transfer network 1 200, and then, is reached to the 
network node apparatus 1246. The network node appa- 

35 ratus 1246 inverse-caps ulates the internal IP packet 
1313 and supplies the inverse-caps ulated IP packet to 
the media router administration unit 1265(Steps H351 
to H353). In this media router management unit 1265, 
the digitalized voice data is converted into an analog 

40 voice signal, and then, the analog voice signal is 
reached to the telephone set 1224(Step H354). 
[0349] The telephone voice signal produced from the 
telephone set 1224 may be similarly transferred to the 
telephone set 1208 along a direction opposite to the 

45 above-explained direction(Steps H360 to H364). In the 
communication phase, such an example is shown that 
an internal portion of the external IP packet 1312 is a 
UDP segment, a UDP port number sent from the tele- 
phone set 1208 is "5004", and a UDP port number re- 

50 ceived by the telephone set 1 208 is "5008". 

«RELEASE PHASE» 

[0350] When the user of the telephone set 1208 noti- 
55 fiesthe end of the telephone communication (Step H380 
of FIG. 146), a series of process steps(namely, Steps 
H381 to H383) are performed in a similar manner to 
those as explained in other embodiment. The notifica- 
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tion is reached to the telephone set 1224(Step H384). 
Then, media router administration unit 1265 notifies a 
release completion to the media router administration 
unit 1260(Steps H386 to H388). In the above-explained 
release phase, a format of an external IP packet is sim- 
ilar to that of the IP packet 1310 used in the above-de- 
scribed connection phase. That is, a payload portion of 
this external IP packet is the UDP segment, and as to 
both the transmission UDP port number and the recep- 
tion UDP port number, for instance, "5060" is employed. 

«ANOTHER EXAMPLE USING TELEPHONE 
NUMBER SERVER CONTAINED IN MEDIA 
ROUTER» 

[0351 ] When the user takes up the handset of the tel- 
ephone set 1208 so as to dial a telephone number 
"200r of a telephone set 1220 belonging to another 
company of a communication counter party, the media 
router administration unit 1260 checks a table 1255-1 
held therein, and knows that a domain name of a tele- 
phone number corresponding to the telephone number 
"2001" is equal to "b.". Next, the media router adminis- 
tration unit 1260 inquires the telephone number domain 
name "b." to the telephone number server 1137. Then, 
the telephone number server 1137 answers the IP ad- 
dress "EA5" of the media router 1205 which is connect- 
ed to the telephone set 1220. As a result, the telephone 
communication can be established between the tele- 
phone set 1208 and the telephone set 1220, which be- 
long to different companies in accordance with such a 
similar terminal-to-terminal communication connection 
control method. 

[0352] In the above-explained terminal-to-terminal 
communication connection control method, while both 
the telephone numberservers 1134 and 1272 employed 
inside the IP transfer network 1200 are not used, the 
telephone number server 1137 provided in the media 
router 1201 is used. There is such a feature that the IP 
communication records are used which have already 
been set in the address administration tables 1250, 
1253 and 1252. 

«METHOD FOR PRODUCING IP COMMUNICATION 
RECORD TO ESTABLISH TELEPHONE 
COMMUNICATION BY EMPLOYING TELEPHONE 
NUMBER SERVER WITHIN IP TRANSFER 
NETWORK» 

[0353] Referring now to FIG . 1 51 , a description will be 
made of a terminal-to-terminal communication connec- 
tion control method for establishing a telephone com- 
munication from the telephone set 1208 having the tel- 
ephone number "1 001 " to a telephone set 1 21 6 having 
a telephone number "234-2001". 



«CONNECTION PHASE» 

[0354] When the handset of the telephone set 1208 
is taken up. a calling signal is transferred to the media 

5 router administration unit 1 260(Step V0). Then, this me- 
dia router administration unit 1260 confirms the tele- 
phone calling operation(Step V1), and checks the table 
1255-1 (refer to FIG. 192) held therein so as to grasp 
that a domain name of a telephone number correspond- 

10 ing to the telephone number "234-2001 " is equal to "0.". 
Next, the media router administration unit 1260 inquiries 
the telephone number domain name "0." to the tele- 
phone number server 1 1 37(Step V2), and the telephone 
number server 1137 answers the external IP address 

15 "EA81 " of the telephone proxy server 1 270 to the media 
router administration unit 1260(Step V3). The external 
IP address is employed so as to access the telephone 
number server 1 272 for managing the above-explained 
domain name "0.". 

20 [0355] Next, while the transmission source IP address 
is selected to be the IP address "EA1 " of the media rout- 
er 1201 and also the destination IP address is selected 
to be the previously acquired IP address "EA81", the 
media router administration unit 1 260 produces such an 

25 |p packet 1320(refer to FIG. 152), and thereafter trans- 
mits the IP packet 1320 to the network node apparatus 
1244(Step V4). The IP packet 1320 contains the trans- 
mission source telephone number "1001", the destina- 
tion telephone number "234-2001°, the UDP port 

30 number "5006" used in the telephone voice communi- 
cation, and also the additional information "lnfo-2". A 
payload portion of the IP packet 1320 corresponds to a 
UDP packet, and both the transmission source port 
number and the destination port number are selected to 

35 be "5060". The additional information corresponds to 
such information which is internally used in the media 
router 1260. The additional information corresponds to, 
for example, the speech compression system(G.711 
and G729A) employed so as to use the telephone set 

40 1 208, the speech code conversion system, and also the 
number for discriminating the telephone call. It should 
be noted that both the telephone administration server 
1271 and the telephone proxy server 1270 are not re- 
lated to the above-explained additional information. 

45 [0356] The network node apparatus 1244 retrieves 
the IP communication record contained in the address 
administration table 1250 of FIG. 145 by employing both 
the internal IP address "IA1" and the destination IP ad- 
dress "EA81" contained in the IP packet 1320. The in- 

50 ternal IP address "IA1 " is applied to the termination unit 
of the logic communication line 1257 into which the ex- 
ternal IP packet 1320 is entered. Furthermore, the net- 
work node apparatus 1244 confirms such a fact that the 
transmission source IP address "EA1" contained in the 

55 ip packet 1320 is involved in the IP communication 
record. In this case, the network node apparatus 1244 
produces an IP packet 1321(referto FIG. 153) by em- 
ploying a record indicated in a fourth row of the address 
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administration table 1250 from the top row, namely 
"EA1 : EA81, IA1, IA81" equal to IP address (i.e., "IA1" 
and "IA81 ") which are described on a third address and 
a fourth address within the record, while applying the IP 
packet capsulating technical idea. Then., the network 5 
node apparatus 1244 transmits the produced IP packet 
1321 to the telephone proxy server 1270 whose internal 
IP address is equal to "IA81"(Step V5). 
[0357] When the telephone proxy server 1270 re- 
ceives the IP packet 1321, the pilot telephone adminis- 10 
tration server 1270 produces a payload portion of the IP 
packet 1321 , and such an IP packet 1322(refer to FIG. 
1 54) in which the above-explained addresses "EA1 , IA1 , 
EA81 , IA81 " are contained in the payload portion there- 
of, and then, transmits the IP packet 1322 to the tele- 15 
phone administration server 1271 (Step V6). In this 
case, the telephone proxy server 1270 uses an IP ad- 
dress "IA91 W of the telephone administration server 
1271 , which is previously saved. 

20 

«CONTROL OF TELEPHONE CALLING LINE 
NUMBER» 

[0358] The telephone administration server 1271 de- 
rives the address "EA1 " of the media router 1 201 on the 25 
transmission side from the received IP packet 1322, and 
compares the derived address with a telephone call line 
administration table 1 326-5 of FIG. 1 77. As to such a 
record whose IP address is equal to "EA1", the tele- 
phone administration server 1271 increases the under 30 
use line number by "1" to compare the increased line 
number with the upper-limit line number. In this 10-th 
embodiment, since the under use line number is equal 
to "2" and the upper-limit line number is equal to "5", the 
subsequent procedure is carried out. Then the under 35 
use line number is larger than the upper-limit line 
number, the telephone administration server 1 271 inter- 
rupts the present process operation, which the process 
operation is not advanced to the subsequent connection 
phase. Alternatively, the telephone administration serv- 40 
er 1271 forms such an IP packet for explaining the in- 
terrupt reason, and then notifies the IP packet via the 
telephone proxy server 1 270 to the transmission source 
media router administration unit 1260. The telephone 
administration server 1271 may selectively determine 45 
as to whether or not the telephone call line number con- 
trol is carried out. 

« MANAGEMENT OF LINE NUMBER» 

50 

[0359] The telephone administration server 1271 
reads out the IP packet 1322(FIG. 154) so as to acquire 
both the transmission source telephone number "1 001 " 
and the destination telephone number "234-2001 tt i and 
then, calculates a line number "CIC-2"(Circuit Identifi- ss 
cation Code) for managing a voice communication line 
from a set of these two telephone numbers. Next, the 
telephone administration server 1 271 writes in a record 



of a CIC administration table 1323(referto FIG. 155), 
the line number "CIC-2"; the transmission source tele- 
phone number "1001"; the destination telephone 
number "234-2001"; both the external IP address "EA1" 
and the internal IP address "IA1" of the media router 
1 201 to which the telephone set 1 208 is connected; both 
the external IP address "EA81" and the internal IP ad- 
dress "IA81" of the telephone proxy server 1270; an IP 
address "IA91" of the telephone administration server 
1271 ; the procedure segment "IAM"; and a writing time 
instant(year, month, day, time, minute, second) "St-2". 
[0360] Next, the telephone administration server 
1271 indicates an IP packet 1324(refer to FIG. 156) to 
the telephone number server 1272(Step V7). The IP 
packet 1324 inquires the IP address related to the des- 
tination telephone number "234-2001". The telephone 
number server 1272 answers an IP packet 1325(refer 
to FIG. 157) to the telephone administration server 1271 
(Step V8). The IP packet 1325 contains both the exter- 
nal IP address "EA2" and the internal IP address "IA2" 
of the media router 1 202 connected to the telephone set 
1216; both the external IP address "EA82" and the in- 
ternal IP address "IA82" of the telephone proxy server 
1275; and the IP address "IA92" of the telephone ad- 
ministration server 1274. Then, the telephone adminis- 
tration server 1271 adds five sets of IP addresses("EA2, 
IA2, EA82, IA82, IA92") acquired from the telephone 
number server 1272 to the CIC administration table 
1323(referto FIG. 155). This result is indicated in a col- 
umn of an IP address item of the second row record of 
the CIC administration table 1326-1 (refer to FIG. 158). 
[0361] Next, the telephone administration server 
1271 produces an IP packet 1327(referto FIG. 159, will 
be referred to as an "IAM packet") from the packet 1 322 
(FIG. 154) with reference to the IP address information 
of the CIC administration table 1326-1 (FIG. 158), and 
then transmits the formed IP packet 1327 to the tele- 
phone administration server 1274(Step V9). In this 
case, the transmission source IP address of the IP pack- 
et 1327 corresponds to "IA91" of the telephone admin- 
istration server, and the destination IP address thereof 
corresponds to "IA92" of the telephone administration 
server 1274. The operation of the telephone administra- 
tion server 1 271 is advanced to a waiting state of a Step 
V16(will be discussed later), and also initiates the Step 
V16 waiting timer corresponding to the line number 
"CIC-2". When the counting operation of this timer is 
completed, a release procedure of a communication line 
is commenced similar to a process operation defined at 
a Step V60(will be explained later). 

«CONTROL O F CALL RECEIVING LINE NUMBER» 

[0362] The telephone administration server 1 274 de- 
rives the address "EA2" of the media router 1202 on the 
destination side from the received IP packet 1327(FIG. 
159), and compares the derived address with a tele- 
phone call line administration table 1326-6 of FIG. 178. 
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The telephone administration server 1 274 increases the 
under use line number by "1" to compare the increased 
line number with the upper-limit line number. In this 1 0-th 
embodiment, since the under use line number is equal 
to "2" and the upper-limit line number is equal to "7", the 
subsequent procedure is carried out : as to the record of 
the address "EA2". While the telephone call reception 
line administration table 1326-6 is employed, the tele- 
phone administration server 1271 may selectively de- 
termine as to whether or not the telephone call line 
number control is carried out. 

«MANAGEMENT OF LINE NUMBER» 

[0363] Upon receipt of the IP packet 1327 : the tele- 
phone administration server 1274 derives the line 
number "CIC-2", the procedure segment "1AM", the 
transmission source telephone number "1001", the des- 
tination telephone number "234-2001", and the IP ad- 
dresses ("EA1 "IA1", "EA81 M , U IA81", "1A91", "EA2", 
"IA2", "EA82", "IA82", "IA92"), which *are contained in 
the payload portion of the received IP packet 1327, and 
thereafter writes these derived items as a record of a 
CIC administration table 1 326-2(refer to FIG. 1 60) man- 
aged by the telephone administration server 1274. This 
writing time instant "St-3" is also written into the record 
of the CIC administration table 1326-2 by the telephone 
administration server 1274. 

[0364] Subsequently, the telephone administration 
server 1274 forms an IP packet 1328(refer to FIG. 161) 
by employing the information acquired from the IP pack- 
et 1327, and transmits the formed IP packet 1328 to the 
telephone proxy server 1 275(Step Vt 0). The payload of 
the IP packet 1328 contains both a UDP segment and 
an address area, the IP address "EAI" of the transmis- 
sion source media router 1 206 is additionally written into 
the UDP segment. The address area contains the IP ad- 
dresses "EA2, IA2, EA82, IA82". 
[0365] The telephone proxy server 1 275 produces an 
IP packet 1329(refer to FIG. 162) by using the informa- 
tion acquired from the IP packet 1328, and then sends 
the produced IP packet 1 329 to the network node appa- 
ratus 1247. The IP packet 1329 having the transmission 
source address of M IA82" and the destination address of 
"IA2" is reached to the network node apparatus 1247 
(Step V11). Then, the network node apparatus 1247 ex- 
ecutes the inverse-capsulating operation as to the re- 
ceived IP packet 1329 to produce an IP packet 1330 
(refer to FIG. 163), and thereafter transmits the pro- 
duced IP packet 1330 to the media router administration 
unit 1267(Step V12). 

[0366] The media router administration unit 1267 re- 
ceives the IP packet 1 330 so as to confirm as to whether 
or not the destination telephone number "234-2001" 
contained in the IP packet 1330 can be received. When 
the destination telephone number can be received, the 
media router administration unit 1267 notifies the tele- 
phone call(call reception) to the telephone set 1216 



(Step V20). Furthermore, the media router administra- 
tion unit 1267 reads out the contents of the IP packet 
1330 to save the read contents, namely the transmis- 
sion source telephone number "1001", the destination 

5 telephone number "234-2001 " the IP address "EA1 " of 
the transmission source, the UDP port number "5006" 
of the transmission source, and the additional informa- 
tion !nfo-2. In order that a call reception possibility 
(namely, discrimination between call receivable and call 

10 not receivable) of the telephone set 1 21 6 is notified, the 
media router administration unit 1267 produces such an 
IP packet containing the transmission source telephone 
number "1001", the destination telephone number 
"234-2001", and the call reception possibility. Then, the 

15 media router administration unit 1267 notifies this pro- 
duced IP packet to the telephone administration server 
1274(Steps V13, V14, V15). It should be noted that the 
format of the IP packet used at the Steps V1 3, V1 4, V1 5 
is similar to a format of an IP packet employed in Steps 

20 '\J22, V23, V24(will be discussed later). 

[0367] The telephone administration server 1274 re- 
ceives the above-explained IP packet which has been 
formed and transmitted by the media router administra- 
tion unit 1267, and then, derives the transmission 

25 source telephone number "1001", the destination tele- 
phone number "234-2001", and the information of the 
call reception possibility from the received IP packet. 
Then, the telephone administration server 1274 calcu- 
lates the line number "CIC-2" from the two telephone 

30 numbers, and produces such an IP packet 1331 (refer 
to FIG. 164, will be referred to as an "ACM packet") 
which contains the line number "CIC-2" and the infor- 
mation as to the call reception possibility of the tele- 
phone set 1 21 6, and then transmits the IP packet to the 

35 telephone administration server 1271 (Step V16). The 
telephone administration server 1271 derives both the 
line number "CIC-2" and the procedure segment "ACM" 
from the received IP packet 1331, and stops the ACM 
waiting timer corresponding to the line number "CIC-2" 

40 which has been set at the time instant of the above Step 
V9. The telephone administration server 1271 checks 
the CIC administration table 1326-1 (refer to FIG. 158) 
held by the telephone administration server 1271 so as 
to find out such a record whose line number is equal to 

45 "CIC-2", and rewrites a procedure segment column of 
the above-explained record into the above-mentioned 
procedure segment "ACM". 

[0368] Next, the telephone administration server 
1271 produces such an IP packet for indicating that the 

50 ACM packet is received (the IP packet includes infor- 
mation of call reception possibility of telephone set 
1216), andthen notifies the IPpackettothe media router 
administration unit 1 260(Steps V1 7, V1 8, V1 9). It should 
be noted that the format of the IP packet used at the 

55 steps V17, V18, V19 is identical to a format of an IP 
packet employed in Steps V26, V27, V28 (will be dis- 
cussed later). The process operations defined at the 
Steps V17, V18, V19 may be selectively carried out. 
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[0369] When the telephone set 1 21 6 reports the tele- 
phone calling operation to the media router administra- 
tion unit 1267(Step V21), the media router administra- 
tion unit 1267 produces such an IP packet 1332(referto 
FIG. 165) and transmits the IP packet 1332 to the net- 5 
work node apparatus 1247 in order to notify such a fact 
that the telephone set 1216 is being called(Step V22). 
The produced IPpacket 1332 contains the transmission 
source telephone number "1001", the destination tele- 
phone number "234-2001 ", the UDP port number "5008" 10 
used in the voice communication by the telephone set, 
and the additional information lnfo-3. The network node 
apparatus 1247 capsulates the IP packet 1332 by using 
such a record that the address values of the address 
administration table 1254 are "EA2, EA82. IA2 : IA82", '5 
and thus produces an IP packet 1332-2(refer to FIG. 
166). the IP packet 1332-1 is transmitted to the pilot 
telephone administration server 1275(Step V23). The 
pilot telephone administration server 1275 forms an IP 
packet 1332-2(referto FIG. 167), and then transmits the 20 
I P packet 1 332-2 to the telephone administration server 
1274 (StepV24). 

[0370] The telephone administration server 1274 de- 
rives both the transmission source telephone number 
"1001" and the destination telephone number 25 
"234-2001" from the received IP packet 1332-2, and 
then calculates the line number "CIC-2" from the two tel- 
ephone numbers so as to produce an IP packet 1333 
(refer to FIG. 168 : called as a "CPG" packet). The tele- 
phone administration server 1 274 transmits the I P pack- 30 
et 1333 to the telephone administration server 1271 
(Step V25). The IP packet 1333 contains both the UDP 
port number "5008" and the additional information "Info- 
3" acquired from the IP packet 1332-2. 
[0371] The telephone administration server 1271 de- 35 
rives the line number "CIC-2", the procedure segment 
"CPG", the UDP port number "5008", and the additional 
information lnfo-3 from the received IP packet 1333, and 
rewrites the procedure segment of the line number "CIC- 
2" of the CIC management table 1326-1 (FIG. 158) as 40 
"CPG". Then, the telephone administration server 1271 
reads out the IP addresses "EA1 , IA1 , EA81 , IA81", the 
transmission source telephone number "1001", and the 
destination telephone number "234-2001", and then 
produces an IP packet 1333-1 (refer to FIG. 169) by em- 45 
ploying all of the acquired information, and transmits the 
produced IP packet 1333-1 to the telephone proxy serv- 
er(StepV26). 

[0372] The telephone proxy server 1 270 produces an 
IP packet 1333-2(refer to FIG. 170) by using the infor- so 
mation contained in the received IP packet 1333-1 , and 
then sends the produced IP packet 1333-2 to the net- 
work node apparatus 1244(Step V27). The network 
node apparatus 1244 executes the inverse-capsulating 
operation as to the received IP packet 1333-2 to pro- 55 
duce an IPpacket 1333-3( refer to FIG. 171), and there- 
after transmits the produced IP packet 1 333-3 to the me- 
dia router administration unit 1260(Step V28). The me- 



dia router administration unit 1260 reads out from the 
received IP packet 1333-3, the transmission source tel- 
ephone number "1001", the destination telephone 
number "234-2001", the destination IP address "EA2", 
the destination UPD port number "5008", and the addi- 
tional information lnfo-3 so as to save the read informa- 
tion. The media router administration unit 1260 notifies 
such a fact that the destination telephone set is being 
called to the telephone set 1208(Step V29). 
[0373] Next, when the user of the telephone set 1 21 6 
responds to the telephone call(Step V31 ) : the telephone 
set 1216 transmits the IP packet containing both the 
transmission source telephone number "1001" and the 
destination telephone number "234-2001" to the tele- 
phone administration server 1274 in order to notify the 
response of the telephone set 1216(Steps V32, V33, 
V34). The telephone administration server 1274 derives 
both the transmission source telephone number "1 001 " 
and the destination telephone number "234-2001" from 
the received IP packet so as to calculate the line number 
"CIC-2" from the two telephone numbers, and produces 
such an IP packet 1334(referto FIG. 172, is called as 
an "ANM" packet) containing at least the calculated line 
number "CIC-2", and then transmits the IP packet 1334 
to the telephone administration server 1271 (Step V35). 
The telephone administration server 1271 derives both 
the line number "CIC-2" and the procedure segment 
"ANM" from the received IP packet 1334, and checks 
the CIC administration table 1326-1 (refer to FIG. 158) 
held by the telephone administration server 1271 so as 
to find out such a record in which the line number is 
equal to "CIC-2", and then rewrites the procedure seg- 
ment column of the record into the above-explained pro- 
cedure segment "ANM". 

[0374] Next, the telephone administration server 
1 271 notifies the reception of the ANM packet to the me- 
dia router administration unit 1260, namely the tele- 
phone administration server 1271 notifies that the tele- 
phone set 1 21 6 responds to the telephone calling(Steps 
V36, V37, V38), and then, the media router administra- 
tion unit 1260 sends a telephone call signal to the tele- 
phone set 1208(Step V39). 

«SETTING OF IP COMMUNICATION RECORD» 

[0375] At the Step V34, the telephone administration 
server 1274 acquires the line number "CIC-2" from the 
IP packet which passes through the telephone admin- 
istration server 1274, and finds out such a record that 
the line number is "CIC-2" from the CIC administration 
table 1326-2 owned by the telephone administration 
server 1 274 so as to derive the IP addresses "EA2", 
"EA1", "IA2", "IA1" from the record content. Then, the 
telephone administration server 1274 transmits the de- 
rived IP addresses to the table administration server 
1276(Step V42). The table administration server 1276 
sets these transmitted IP addresses as a record "EA2, 
EA1 , IA2, IA1 " indicated on a second row of the address 
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administration table 1 254 provided in the network node 
apparatus 1247 (Step V43). 

[0376] Similarly, at the above-described Step V35 ; the 
telephone administration server 1271 acquires the line 
number "CIC-2" from the IP packet which passes 
through the telephone administration server 1271, and 
finds out such a record that the line number is "CIC-2" 
from the CIC administration table 1323 owned by the 
telephone administration server 1 271 so as to derive the 
IP addresses "EA1" ! "EA2", "IA1", "IA2 n from the record 
content. Then, the telephone administration server 1 271 
transmits the derived IP addresses to the table admin- 
istration server 1273(Step V44). The table administra- 
tion server 1273 sets these transmitted IP addresses as 
a record U EA1 , EA2, IA2, IA2" indicated on a fifth row of 
the address administration table 1250 provided in the 
network node apparatus 1244(Step V45). 

«VARIATION IN CONNECTION PHASE» 

[0377] It should be noted that the media router admin- 
istration unit 1267 can transmit a response confirmation 
with respect to the Step V31 to the telephone set 1216 
(Step V41). Similarly, the telephone set 1208 can send 
a response confirmation with respect to the Step V39 to 
the media router administration unit 1260(Step V40). 
The process operations defined at the Steps V41 and 
V40 correspond to optional process operation which 
may be selectively performed. Also, in the above-ex- 
plained connection phase, the communication-purpose 
UDP port and the addition information of the telephone 
set 1216 are transmitted at the Steps V22 to V29, but 
may be alternatively sent at the Steps V32 to V39. 

«COMMUNICATION PHASE» 

[0378] A telephone communication established be- 
tween the user of the telephone set 1208 and the tele- 
phone set 1216 corresponds to steps similar to those 
explained in other embodiments. In this telephone com- 
munication, both an IP communication record indicated 
in the fifth row of the address administration table 1250 
(namely, records of "EA1 , EA2 ; IA1 , IA2"), and an IP 
communication record indicated in a second row of an 
address administration table 1254(namely, records of 
"EA2, EA1 , IA2, IA1 ") are employed. The voice(speech) 
signal of the telephone set 1208 is digitalized, and the 
digitalized voice data is described on the payload of the 
IP packet 1335(referto FIG. 173). In this case, both the 
destination address and the UDP port number, which 
are acquired in the above-explained connection phase 
are employed. In other words, the transmission source 
address corresponds to the IP address "EA1 " of the me- 
dia router 1201 , the destination address corresponds to 
the IP address "EA2" of the media router 1202 connect- 
ed to the destination telephone set 1216, "5006" is em- 
ployed as the transmission source UDP port number, 
and "5008" is used as the destination UDP port number. 



The analog voice is sent from the telephone set 1208 
(Step V50), and the analog voice is digitalized to be- 
come a voice IP packet 1335 in the media router admin- 
istration unit 1 260, and then the voice IP packet 1 335 is 

5 sent to the network node apparatus 1244(Step V51). In 
this network node apparatus 1244, the digital voice data 
is capsulated to become an IP packet 1336(refer to FIG. 
174), and then, the IP packet 1336 is reached via the IP 
communication line, the router 1263, and the router 

10 1264 of FIG. 145 to the network node apparatus 1247 
(Step V52). The network node apparatus 1247 inverse- 
capsulates the internal IP packet 1336 and supplies the 
inverse-caps ulated IP packet to the media router admin- 
istration unit 1267(Step V53). In this media router ad- 

15 ministration unit 1267, the digitalized voice data is con- 
verted into an analog voice signal, and then, the analog 
voice signal is reached to the telephone set 1216(Step 
V54). The analog voice signal produced from the tele- 
phone set 1216 may be similarly transferred along a di- 

20 rection opposite to the above-explained direction(Steps 
V55 to V59). 

«RELEASE PHASE» 

25 [0379] When the user of the telephone set 1 208 noti- 
fies the release of the telephone communication(Step 
V60of FIG. 134), the notification is notified via the media 
router administration unit 1260, the network node appa- 
ratus 1244, and the pilot telephone administration serv- 
30 ex 1270 to the telephone administration server 1271 
(Steps V60 to V63). The telephone administration serv- 
er 1271 writes an end time instant "Ed-1" into a column 
of an end time instant of such a record in which the line 
number contained in the CIC administration table 
35 1326-1 is "CIC-2". Next, the telephone administration 
server 1271 produces a release IP packet 1337(referto 
FIG. 175, and is called as a "REL" packet), and then 
notifies the REL packet to the telephone administration 
server 1274(Step V64). The telephone administration 
40 server 1274 notifies the release of the telephone com- 
munication via the telephone proxy server 1275 to the 
telephone set 1216(Steps V71 to V74). Furthermore, 
the telephone administration server 1274 writes an end 
time instant "Ed-2" into a column of an end time instant 
45 of such a record in which the line number contained in 
the CIC administration table 1 326-2 is "CIC-2". Next, the 
telephone administration server 1274 produces a re- 
lease completion IP packet 1338(referto FIG. 176, and 
is called as a "RLC" packet), and then returns the RLC 
so packet to the telephone administration server 1271 
(Step V70) in order that the telephone administration 
server 1 274 notifies the reception of the release IP pack- 
et 1337. 

[0380] After the Step V64, the telephone administra- 
55 tion server 1271 informs a release instruction via the tel- 
ephone proxy server 1270 and the network node appa- 
ratus 1244 to the media router administration unit 1260 
(Steps V65 f V66, V67). The media router administration 
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unit 1260 notifies the release instruction to the tele- 
phone set 1216(Step V74), and also informs a release 
report via the telephone proxy server to the telephone 
administration server 1274(Steps V75, V76, V77). 

«DELETION OF IP COMMUNICATION RECORD» 

[0381] After the Step V64, the telephone administra- 
tion server 1271 transmits the line number "CIC-2" writ- 
ten in the release IP packet 1337 to the table adminis- 
tration server 1273(Step V78), and deletes a record of 
the address administration table 1250 corresponding to 
the line number "CIC-2" provided in the network node 
apparatus 1244. In this case, the telephone administra- 
tion server 1271 deletes the IP communication records 
whose contents are "EA1 , EA2, IA1 , IA2"(Step V79). Af- 
ter the Step V70, the telephone administration server 
1274 transmits the line number "CIC-2" written in the 
release completion IP packet 1338 to the table admin- 
istration server 1276(Step V80), and deletes a record of 
the address administration table 1254 corresponding to 
the line number "CIC-2" provided in the network node 
apparatus 1247. In this case, the telephone administra- 
tion server 1274 deletes the IP communication records 
whose contents are "EA2 ; EA1, IA2, IA1"( Step V81). 

«ACQUISITIONOFTELEPHONE COMMUNICATION 
INFORMATION» 

[0382] When the operation administration server 
1277 employed in the IPtransfer network 1200 inquires 
to the telephone administration server 1271 every a 
properly determined time instant, or a properly selected 
time interval(Step V200 of FIG. 179), the operation ad- 
ministration server 1277 detects such a record that a 
telephone communication is ended by considering as to 
whether or not an end time instant is written into the CIC 
administration table 1236-1 . Then, the operation admin- 
istration server 1277 notifies a telephone communica- 
tion record such as a transmission source telephone 
number, a destination telephone number, a starting time 
instant, and an end time instant to the telephone admin- 
istration server 1271 (Step V201). The operation admin- 
istration server 1277 deletes a record of the CIC admin- 
istration table 1326 in which a telephone communication 
is ended. Similarly, when the operation administration 
server 1277 employed in the IP transfer network 1200 
inquires to the telephone management server 1274 
(Step V202 of FIG. 179), the operation administration 
server 1 277 detects such a record that a telephone com- 
munication is ended by considering as to whether or not 
an end time instant is written into the CIC administration 
table 1326-2. Then, the operation administration server 
1277 notifies a telephone communication record such 
• as a transmission source telephone number, a destina- 
tion telephone number, a starting time instant, and an 
end time instant to the telephone administration server 
1274(Step V203). The operation administration server 



1277 deletes a record of the CIC administration table 
1 326-2 in which the telephone communication is ended. 
As previously explained, the operation administration 
server can acquire the record of the telephone commu- 

5 nication via the telephone administration server, name- 
ly, the transmission source telephone number, the des- 
tination telephone number, the starting time instant, the 
end time instant, which may be used in the charging op- 
eration of the telephone communication. The acquisition 

10 of the telephone communication instants may be selec- 
tively carried out. 

«TELE PHONE CALLING LINE ADMINISTRATION 
AND CALL RECEIVING LINE ADMINISTRATION» 

15 

[0383] In the connection phase, when the telephone 
administration server 1271 forms the IAM packet 1327 
shown in FIG. 159(Step V9), the telephone administra- 
tion server 1271 increases the under-use line number 

20 by "1", which corresponds to the address "EA1 " of the 
media router provided on the transmission side of the 
calling line administration table 1326-5 shown in FIG. 
1 77. Similarly, the telephone administration server 1 274 
increases the under-use line number by "1 which cor- 

25 responds to the address "EA2" of the media router pro- 
vided on the destination of the call receiving line admin- 
istration table 1326-6 of FIG. 178. 
[0384] In the release phase, when the telephone ad- 
ministration server 1271 forms the REL packet 1337 

so shown in FIG. 175(Step V64), the telephone adminis- 
tration server 1271 decreases the under-use line 
number by "1 which corresponds to the address "EA1 " 
of the media router provided on the transmission side of 
the calling line administration table 1326-5 shown in 

35 FIG. 1 77. Similarly, the telephone administration server 
1274 decreases the under-use line number by "1", 
which corresponds to the address W EA2" of the media 
router provided on the destination of the call receiving 
line administration table 1326-6 of FIG. 178, while the 

40 RLC packet 1388 of FIG. 1 76 is produced(Step V70). It 
should be noted that both the telephone calling line ad- 
ministration and the call reception line administration 
may be selectively executed. 

45 «ANOTHER EXAMPLE OF CONNECTION PHASE» 

[0385] In the above-explained connection phase 
(Steps V0 to V45), a step for confirming a response may 
be additionally introduced, namely Steps V90 to V96, 

50 which will now be explained with reference to FIG. 1 80. 
When the media router administration unit 1260 re- 
ceives a notification of a response (Step V38), the media 
router administration unit 1260 may produce such an IP 
packet which implies a notification of the response con- 

55 firmation and may return the IP packet. The IP packet 
for confirming the response is transmitted via the net- 
work node apparatus 1244, the telephone proxy server 
1 270, the telephone administration server 1 271 , the tel- 
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ephone proxy server 1274, the telephone representa- 
tive server 1275. and the network node apparatus 1247 
to the media router administration unit 1267(Steps V90 
to V96). As previously explained, reliability of the com- 
munication may be improved. 5 

«ANOTHER EXAMPLE OF RELEASE PHASE» 

[0386] The above-explained release phase(Steps 
V60 to V77) may be replaced by the below-mentioned 10 
steps, which will be explained with reference to FIG. 
180. 

[0387] When the user of the telephone set 1208 noti- 
fies releasing of the telephone communication(Step 
V100 of FIG. 185), the notification is supplied via the '5 
media router administration unit 1 260 the network node 
apparatus 1 244, the pilot telephone administration serv- 
er 1270, the telephone administration server 1271, the 
telephone administration server 1274, the telephone 
proxy server 1275, the network node apparatus 1247, 20 
and the media router administration unit 1 267 to the tel- 
ephone set 1 21 6(Steps V1 00 to VI 08). When the media 
router administration unit 1267 receives the notification 
of the communication release(Step V107), the media 
router administration unit 1267 notifies the release re- 25 
ception to the media router administration unit 1260 
along a direction opposite to the above-explained direc- 
tion, namely via the network node apparatus 1247 : the 
telephone proxy server 1 275, the telephone administra- 
tion server 1274, the telephone administration server 30 
1 271 , the pilot telephone proxy server 1 270, and the net- 
work node apparatus 1244(Steps V111 to V118). Sub- 
sequently, the release reception is notified via the same 
route as that of the notification for the release comple- 
tion, namely, via the network node apparatus 1247, the 35 
telephone proxy server 1 275, the telephone administra- 
tion server 1274, the telephone administration server 
1 271 . the telephone proxy server 1 270, and the network 
node apparatus 1 244 to the media router administration 
unit 1260(Steps V121 to V127). Also, the deletion of the 40 
records employed in the address administration table 
1250 employed in the network node apparatus 1244, 
and used in the voice communication within the address . 
administration table 1254 provided in the network node 
apparatus 1247 is carried out in a similar manner to the 45 
above-explained Steps V80 and V81 , or Steps V78 and 
V79. The reliability can be improved by executing the 
procedure of the release acceptance, and the procedure 
of the release completion two times. 

50 

« EMPLOYMENT OF TCP TECHNIQUE» 

[0388] In the above-explained connection phase and 
release phase, the communication established between 
the telephone administration server 1271 and the tele- 55 
phone administration server 1274(namely, UDP com- 
munication defined by the Steps V9, V1 6, V25, V35, V64 
and V70 shown in FIG. 151) may be substituted by a 



TCP communication. Referring now to FIG. 181 to FIG. 
186, the TCP communication will be explained. 
[0389] FIG. 181 indicates an embodiment in which the 
Step V9 is carried out by way of the TCP communica- 
tion. That is, while the telephone administration server 
1271 transmits a TCP packet 1390-1 containing an SYN 
designation used to establish a TCP connection to the 
telephone administration server 1 274, thetelephone ad- 
ministration server 1 274 responds a TCP packet 1 391-1 
containing an ACK indication of a communication start 
acknowledgment, and then the telephone administra- 
tion server 1271 transmits a TCP packet 1392-1 to the 
telephone administration server 1274(Step V9t). The 
TCP packet 1 392-1 contains the same content(notif ica- 
tion of call setting I AM) as that of the IP packet 1327. 
Next, the telephone administration server 1271 trans- 
mits a TCP packet 1393-1 containing an FIN designa- 
tion used to end the TCP connection to the telephone 
administration server 1274, and the telephone adminis- 
tration server 1274 returns a TCP packet 1394-1 for an 
end confirmation to the telephone administration server 
1271. 

[0390] FIG. 1 82 indicates an embodiment in which the 
Step V16 is carriep! out by way of the TCP communica- 
tion. That is, while the telephone administration server 
1274 transmits a TCP packet 1390-2 containing an SYN 
designation used to establish a TCP connection to the 
telephone administration server 1 271 , the telephone ad- 
ministration server 1 271 responds a TCP packet 1 391 -2 
containing an ACK indication of a communication start 
acknowledgment, and then the telephone administra- 
tion server 1274 transmits a TCP packet 1392-2 to the 
telephone administration server 1271 (Step V16t). The 
TCP packet 1392-2 contains the same content(notifica- 
tion of call setting acceptance ACM) as that of the IP 
packet 1331 . Next, the telephone administration server 
1274 transmits a TCP packet 1393-2 containing an FIN 
designation used to end the TCP connection to the tel- 
ephone administration server 1271 , and the telephone 
administration server 1 271 returns a TCP packet 1 394-2 
for an end confirmation to the telephone administration 
server 1274. 

[0391 J FIG . 1 83 indicates an embodiment in which the 
Step V25 is carried out by way of the TCP communica- 
tion. That is. while the telephone administration server 
1271 transmits a TCP packet 1390-3 containing an SYN 
designation used to establish a TCP connection to the 
telephone administration server 1 274, the telephone ad- 
ministration server 1274 responds a TCP packet 1391 -3 
containing an ACK indication of a communication start 
acknowledgment, and then the telephone administra- 
tion server 1271 transmits a TCP packet 1392-3 to the 
telephone administration server 1274(Step V25t). The 
TCP packet 1392-3 contains the same content(notifica- 
tion of call passing CPG) as that of the IP packet 1333. 
Next, the telephone administration server 1271 trans- 
mits a TCP packet 1393-3 containing an FIN designa- 
tion used to end the TCP connection to the telephone 
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administration server 1 274.. and the telephone adminis^ 
tration server 1274 returns a TCP packet 1394-3 for an 
end confirmation to the telephone administration server 
1271. 

[0392] FIG. 1 84 indicates an embodiment in which the 
Step V35 is carried out by way of the TCP communica- 
tion. That is, the telephone administration server 1271 
transmits a TCP packet 1 392-4 to the telephone admin- 
istration server 1274(Step V35t). The TCP packet 
1392-4 contains the same content( notification of call 
passing ANM) as that of the IP packet 1334. The TCP 
communication can be carried out in a similar manner 
to that of other communication methods. FIG. 185 
shows an embodiment in which the step V64 is carried 
out by way of a TCP communication. That is, the tele- 
phone administration server 1271 transmits a TCP 
packet 1392-5 to the telephone administration server 
1274. The TCP packet 1392-5 contains the same con- 
tent(notification of release REL) as that of the IP packet 
1337 (Step V64t). The TCP communication can be done 
in a similar mannerto that of other communication meth- 
ods. 

[0393] FIG. 186 shows an embodiment in which the 
Step V70 is carried out by way of a TCP communication. 
That is, the telephone administration server 1274 trans- 
mits a TCP packet 1392-6 to the telephone administra- 
tion server 1271 . The TCP packet 1392-6 contains the 
same content(notification of release completion RLC) 
as that of the IP packet 1338(Step V70t). The TCP com- 
munication can be done in a similar manner to that of 
other communication methods. 

«SE PA RATION BETWEEN CONTROL LINE AND 
TELEPHONE COMMUNICATION LINE» 

[0394] Next, a description will now be made of such 
a fact that in an open-area telephone communication, 
an IP communication line employed in a terminal-to-ter- 
minal connection control can be separated from a com- 
munication line used in a voice communication. 
[0395] The IP packets 1322, 1327, 1328, 1331, 
1 332-2, 1 333, 1 333-1 , 1 334, 1 337 and 1 338 used in the 
terminal-to-terminal connection control are transferred 
to a range 1289(referto FIG. 187) of any of IP commu- 
nication lines which connect the telephone proxy 1270, 
the telephone administration server 1 271 , the telephone 
administration server 1274, and the telephone proxy 
server 1275. On the other hand, the IP packets 1335 
and 1336 used in the voice communication are trans- 
ferred to a range 1293(referto FIG. 187) of IP commu- 
nication lines which connect the network node appara- 
tus 1244, the router 1291, the router 1292, and the net- 
work node apparatus 1247. The IP communication lines 
employed in the terminal-to-terminal connection control 
correspond to a line of a common line signal network of 
a switched communication network, whereas the com- 
munication lines used in the voice communication cor- 
respond to a voice communication line of a switched 



communication network. 

[0396] As previously explained, the network node ap- 
paratus 1244 owns such a function that the IP packet 
for the terminal-to-terminal communication connection 

5 sent from the media router 1201 can be transmitted to 
the router 1263, and the IP packet for the voice commu- 
nication can be separately transmitted to the router 
1291. Considering the flow of the IP packet along the 
reverse direction, while the IP packet for the terminal- 

10 to-terminal communication connection is combined with 
the IP packet for the voice communication, the com- 
bined IP packet is transmitted to the media router 1201 . 

«TREE STRUCTURE OF TELEPHONE NUMBERS 
15 AND TELEPHONE DNS SERVER» 

[0397] A tree structure shown in FIG. 188 corre- 
sponds to such a tree structure of telephone numbers 
managed by a telephone number server 1 1 40 of a com- 

20 pany "B". While domains 1251 to 1254 are related to 
each other at the same level in a tree structural form at 
a lower grade of a route 1250, the domain 1251 man- 
ages a telephone number "1 XXX" (namely, telephone 
numbers of 1000 digits); the domain 1252 manages a 

25 telephone number "2XXX"; the domain 1253 manages 
the telephone number "3XXX"; and the domain 1254 
manages IP addresses related to other telephone num- 
bers. Also, a tree structure shown in FIG. 189 corre- 
sponds to such a tree structure of telephone numbers 

30 managed by a telephone number server 1142 of a com- 
pany "A", respectively. While domains 1251-2, 1251-3 
and 1254 are related to each other at the same level in 
a tree structural form at a low grade of a route 1 251 . the 
domain 1251-2 manages a telephone number "1XXX" 

35 of the company "A"; the domain 1 251 -3 manages a do- 
main of the company "A"; the domain 1251-4 man- 
ages an extension telephone number "1 XX" of the com- 
pany "A"; the domain 1251-5 manages an extension tel- 
ephone number '^XX" of the company "A"; and also the 

40 domain 1 251 -6 manages IP addresses related to exten- 
sion telephone number "3XX" of the company "A", re- 
spectively. 

[0398] In this case, symbol "tf" of the domain corre- 
sponds to a secret value which is exclusively used in the 

45 company "A", and is not opened to other companies. In 
other words, with respect to an inquiry issued from a tel- 
ephone number server belonging to the company "B" 
and the company "C" other than the company "A", the 
telephone number server 1 1 42 does not respond the in- 

50 formation related to the domains 11 51 -4 through 1151-6 
managed by the domain "#". The domain 1 254 manages 
the IP addresses related to other telephone numbers. 
[0399] A tree structure shown in FIG. 190 corre- 
sponds to such a tree structure of telephone numbers 

55 managed by a telephone number server 1 1 37 of a com- 
pany "A". While domains 1251 to 1254 are related to 
each other at the same level in a tree structural form at 
a lower grade of a route 1250-1 , the domain 1251 man- 
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ages a telephone number belonging to the company "A"; 
the domain 1252 manages a telephone number "2XXX" 
of the company "B"; the domain 1253 manages the tel- 
ephone number M 3XXX" of the company "C"; and the 
domain 1 254 manages I P addresses related to other tel- 
ephone numbers. The domain 1251-2 manages a tele- 
phone number "1XXX" of the company "A"; the domain 
1251-3 manages a domain "#" of the company "A"; the 
domain 1251-4 manages an extension telephone 
number "1XX" of the company "A"; the domain 1251-5 
manages an extension telephone number "2XX" of the 
company "A"; and also the domain 1251 -6 manages IP 
addresses related to extension telephone number 
"3XX" of the company "A", respectively. 
[0400] In this case, symbol "#" of the domain corre- 
sponds to a secret value which is exclusively used in the 
company "A". A tree structure shown in FIG. 191 corre- 
sponds to such a tree structure of telephone numbers 
managed by a telephone number server 1 1 39 of a com- 
pany "X". While domains 1254-2 to 1254 are related to 
each other at the same level in a tree structural form at 
a lower grade of a route 1250-2, the domain 1254-2 
manages a telephone number belonging to the compa- 
ny "X"; and the domain 1254 manages IP addresses re- 
lated to other telephone numbers, respectively. 
[0401] A table 1255-1 of FIG. 192 represents such a 
method that a media router administration unit 1260 
converts telephone numbers into domain names, and 
these telephone numbers are telephone communication 
counter party of the telephone sets 1208 to 1211 con- 
nected to the media router 1201. For instance, a tele- 
phone number "1 XXX" of a first row of the table 1 255-1 , 
e.g., a telephone number "1001" is represented by a tel- 
ephone number domain name "1.a."; a telephone 
number "2XXX" of a second row of the table 1255-1 is 
expressed by a telephone number domain name "b."; 
and another telephone number of a seventh row of the 
table 1255-1 is represented by a telephone number do- 
main name "0.", respectively. Other rows of this table 
are expressed in a similar manner. In accordance with 
the table 1 255-2 of FIG. 1 93, for example, the telephone 
number server 1137 responds the IP address "EA1" 
when the telephone number domain name "1 .a." is in- 
quired; the telephone number server 1 1 37 responds the 
IP address "EA5" when the telephone number domain 
name "b." is inquired; and the telephone number server 
1137 answers the IP address "EA81" when the tele- 
phone number domain name "0." is inquired. 
[0402] A table 1256-1 of FIG. 194 represents such a 
method that a media router administration unit 1264 
converts telephone numbers into domain names, and 
these telephone numbers are telephone communication 
counter party of the telephone sets 1228 to 1231 con- 
nected to the media router 1 203. For instance, a tele- 
phone number "1 XXX" of a first row of the table 1 256-1 
is represented by a telephone number domain name 
"1 .a."; a telephone number "1 XX" of a second row of the 
table 1256-1 is expressed by a telephone number do- 



main name "1.#.a."; and another telephone number of 
a fifth row of the table 1256-1 is represented by a tele- 
phone number domain name "0.", respectively. Other 
rows of the table are expressed in a similar manner. In 

5 accordance with the table 1256-2 of FIG. 195, for exam- 
ple, the telephone number server 1142 responds the IP 
address "EA1" when the telephone number domain 
name "1.a." is inquired; the telephone number server 
1142 responds the IP address "EA5" when the tele- 

10 phone number domain name "1 .#.a." is inquired; andthe 
telephone number server 1142 answers the IP address 
"EA81" when the telephone number domain name "0." 
is inquired. 

[0403] A table 1257-1 of FIG. 196 represents such a 

'5 method that a media router administration unit 1266 
converts telephone numbers into domain names, and 
these telephone numbers are telephone communication 
counter party of the telephone sets 1220 to 1223 con- 
nected to the media router 1205. For instance, a tele- 

20 phone number "1 XXX" of a first row of the table 1 257-1 , 
is represented by a telephone number domain name "a. 
"; a telephone number "2XXX" of a second row of the 
table 1257-1 is expressed by a telephone number do- 
main name "b."; and another telephone number of a 

25 fourth row of the table 1 256-1 is represented by a tele- 
phone number domain name "0.", respectively. Other 
rows of the table are expressed in a similar manner. In 
accordance with the table 1 257-2 of FIG . 1 97, for exam- 
ple : the telephone number server 1 1 40 responds the I P 

30 address "EA1" when the telephone number domain 
name "a." is inquired; the telephone number server 1140 
responds the IP address "EA5" when the telephone 
number domain name "b." is inquired; and the telephone 
number server 1140 answers the IP address "EA81" 

35 when the telephone number domain name "0." is in- 
quired. 

[0404] The telephone number servers 1137 to 1142 
call other telephone number servers by employing the 
known redialing function of the domain name server 

40 (DNS), and then acquire the IP addresses which are di- 
rectly managed by other telephone number servers. 
[0405] The operations of the above-explained tenth 
embodiment will now be summarized. That is, the media 
router 1 is connected via the IP transfer network to the 

45 media router 2; the telephone set 1 is connected to the 
media router 1 ; and the telephone set 2 is connected to 
the media router 2. While both the telephone set 1 and 
the telephone set 2 use the telephone number server 
employed in the media router 1 , the telephone commu- 

50 nication can be established without using the telephone 
number server employed in the IP transfer network. It 
should be noted that a plurality of telephone sets may 
be connected to either the media router 1 or the media 
router 2. Also, while the I P transfer network contains the 

55 specific telephone number server both the telephone 
set 1 and the telephone set 2 access the telephone 
number server provided in the IP transfer network by 
employing the telephone number server inside the me- 
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dia router 1, and can telephone-communicate with the 
telephone set 2. 

[0406] The IP transfer network contains two, or more 
network node apparatus; the media router is connected 
via the logic IP communication line to any one of these 5 
network node apparatus; the internal IP addresses are 
applied to the termination units provided on the side of 
the network node apparatus of the logic IP communica- 
tion line; and the external IP addresses are applied to 
the media routers. The media router contains the tele- 10 
phone number server, and is connected via the commu- 
nication line to one : or more telephone sets. As the 
records of the address administration table within the 
network node apparatus, both the external IP address 
and the communication record are previously set, the 15 
connection phase of the telephone communication is ar- 
ranged by a series of processing steps made of the call 
setting operation (I AM), the call setting acceptance 
(ACM), the call passing(CPG) and the response(ANM). 
Also, the release phase of thetelephone communication 20 
is arranged by a series of process steps made of the 
release(REL) and the release completion(RLC). Alter- 
natively, while the response confirmation(ACK) is car- 
ried out after the response(ANM), the release accept- 
ance may be executed between the release(REL) and 25 
the release completion(RLC). 

[0407] The operations of the tenth embodiment will 
now be further summarized. That is, the IAM packet, the 
ACM packet, the CPG packet, the ANM packet, the REL 
packet and the RLC packet are transmitted/received be- 30 
tween the telephone administration server provided on 
the telephone calling side and the telephone adminis- 
tration server provided on the call receiving side. In the 
closed-area telephone communication for limiting the 
telephone communication parties, the telephone 35 
number server provided inside the media router is em- 
ployed. Also, in the open-area telephone communica- 
tion not for restricting the telephone communication par- 
ties, since the telephone number server employed in the 
media router is used, the telephone number server em- 40 
ployed in the IP transfer network is employed. In the 
open-area telephone communication, the IP communi- 
cation line employed in the terminal-to-terminal connec- 
tion control can be separated from the communication 
line used in the voice communication. While the tele- 45 
phone administration server contains the CIC adminis- 
tration table, the telephone administration server can 
record the transmission source telephone number, the 
destination telephone number, the starting time instant 
of the telephone communication, and the end time in- so 
stant thereof. The operation administration server in- 
quiries the telephone administration server so as to ac- 
quire the transmission source telephone number, the 
destination telephone number, the starting time instant 
of the telephone communication and the end time in- 55 
stant thereof, which may be used in the charging oper- 
ation. 

[0408] Furthermore, in this embodiment, the above- 



mentioned IP encapsulation and reverse-capsulation by 
the network node apparatus can be replaced to the sim- 
ple encapsulation which forms an internal packet by 
adding a simple header to an external IP packet and the 
simple reverse-capsulation which removes the simple 
header from the internal packet, respectively. 

11TH EMBODIMENT IN WHICH TELEPHONE 
TRANSFER IS CARRIED OUT FROM PUBLIC 
TELEPHONE NETWORK: 

«PREPARATION» 

[0409] Referring now to FIG. 198, an 11-th embodi- 
ment of the present invention will be described. A tele- 
phone set 520 owns a telephone number 
"03-5414-8510", and is connected via a telephone line 
517 to an exchanger 513. A communication line 524-1 
is used to connect an exchanger 514-1 to a gateway 
521-1. An interface is an "NNI" containing a common 
signal line and a telephone communication line. A sig- 
nalling unit defined by the common line signal system is 
transmitted on the common signal line. A signal station 
code "#1 234" which is discriminatable on the side of the 
public switched telephone network and a gateway logic 
name "GW521 1 " to be public are applied to the gateway 
521-1. The subscriber exchangers 513 and 511 in ad- 
vance store pairs of the gateway logic name "GW521 1 " 
and the signal station code "#1234". A communication 
line 524-2 is used to connect an exchanger 514-2 to a 
gateway 521-2, and an interface is a UNI. A telephone 
number "03-1111-2222" is applied to a terminal on the 
side of the gateway 521-2 of the communication line. 

«PRE PARATION OF NNI LINE CALL RECEPTION 
TRANSFER» 

[0410] An owner of the telephone set 520 separates 
the telephone set 520 from the telephone line 517, and 
connects the telephone set to a communication line 528 
connected to a media router 527 as a telephone set 530 . 
A telephone number of the telephone set 530 is 
"03-5414-8510". A user 532 of the telephone set 520 
notifies to an acceptance 533 of the public switched tel- 
ephone network, such a fact that the telephone set 520 
is positionally switched to the position of the telephone 
set 530(Step H01 of FIG. 1 99). The acceptance 533 no- 
tifies a changed content via the communication line 534 
to the exchanger 513(Step H02). The exchanger 513 
converts the gateway logic name #GW5211# into the 
signal station code "#1234" by using the stored informa- 
tion and causes a transfer processing unit 516 thereof 
to store thereinto a set of the telephone number 
"03-5414-8510" and the signal station code "#1234" of 
the transfer destination gateway 521-1 (Step H03). 
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«NNI LINE CALL RECEPTION TRANSFER» 

[0411] When a telephone call is issued from the tele- 
phone set 510 having the telephone number 
"047-325-3897" to the destination telephone number 5 
"03-5414-851 0"(Step H05), the exchanger 511 accepts 
this telephone call(Step H06). Next, the exchanger 51 1 
executes such a procedure that a telephone call is is- 
sued from the exchanger 511 via the communication line 
51 2 to another exchanger 51 3 so as to call the telephone 
set 520(Step H08). The exchanger 513 finds out both 
the telephone number "03-5414-8510" and the signal 
station code "#1234" of the transfer destination gateway 
521-1, which are previously stored in the transfer 
processing unit 51 6(Step H09), and then notifies the ac- 
quired signal station code "#1 234" to the exchanger 511 
(Step H10). The exchanger 511 produces a signalling 
unit containing the destination telephone number 
"03-541 4-851 0" of the transfer destination at a message 
portion thereof, and transmits the signalling unit to a 
destination of the signal station code "#1 234" as the ad- 
dress of the received gateway. Then, the signalling unit 
is reached via the exchanger 514-1 (Step H11) and the 
communication line 524-1 to the gateway 521-1 (Step 
H12). Thereafter, this signalling unit is transmitted via a 
router 525-1, a telephone administration server 525 
(Step H15), a connection control line 524-5, a router 
525-2, a connection control line 524-4, and a network 
node apparatus 523-2(Step H16), and furthermore, a 
communication line 526, and then is reached to a media 
router 527(Step H1 7). In the case that the media router 
527 transmits a notification of a telephone call accept- 
ance with respect to the telephone connection request 
along a direction opposite to the above-explained direc- 
tion, the notification of the telephone call acceptance is 
reached via a network node apparatus 523-2(Step H21 ) 
and further a telephone administration server 525(Step 
H22) to the gateway 521-1 (Step H23). The telephone 
call acceptance is notified via the exchanger 51 4-1 (Step 
H25) to the exchanger 511 (Step H26). 
[041 2] Next, when the media router 527 calls the tel- 
ephone set 530 having the telephone number 
"03-541 4-8510" via the communication line 528(Step 
H28), the notification of the calling operation is sent to 
the telephone set 510 along a direction opposite to the 
above-explained direction, namely via the media router 
527, the network node apparatus 523-2, the connection 
control line 524-4, the telephone administration server 
525, the gateway 521 -1 , the exchanger 51 4-1 , and the 
exchanger 511 to the call-issuing telephone set 510 
(Steps H30 to H37). When the user of the telephone set 
530 takes up the handset(off hook), the telephone set 
530 notifies a response notification to the media router 
527(Step H40). Subsequently, similar to the above-ex- 
plained operation : the response notification is notified 
via the media router 527, the network node apparatus 
523-2, the connection control line 524-4, the telephone 
administration server 525, the gateway 521-1, the ex- 



changer 514-1, the exchanger 51 1 to the telephone set 
510(Steps H41 to H47). 

[0413] The above-explained connection control data 
which is transmitted/received as the above Steps H11 , 
H1 2, H1 5 so as to connect the telephone call will be re- 
ferred to as an "IAM message"; and the connection con- 
trol data used among the Steps H23, H25, H26 will be 
called as an ACM message; and the connection control 
data used among the Steps H33, H35, H36 will be called 
as a CPG message; and furthermore, the connection 
control data used among the Steps H43, H45, H46 will 
be called as an ANM message. In the telephone call 
connection phase, the above-explained message (IAM, 
ACM, CPG, ANM) do not pass through the network node 
apparatus 523-1 . In other words, it is so featured that 
the above-explained messages are directly transmitted/ 
received between the gateway 521-1 and the telephone 
administration server 525. 

[0414] As previously explained, the communication 
connection procedure between the telephone set 510 
and the telephone set 530 can be completed, so that the 
voice(speech) communication can be established be- 
tween the telephone set 510 and the telephone set 530. 
It should be noted that the voice transmitted from the 
telephone set 510 is reached via the exchanger 511 , the 
exchanger 514-1 , and the communication line 524-1 to 
the gateway 521-1 . In this gateway 521-1, the analog 
voice is converted into digitalized voice. The digitalized 
voice is reached to the network node apparatus 523-1 , 
the communication line 524-3, the router 525-2, the 
communication line 524-6 for the voice communication, 
the network node apparatus 523-1 and the media router 
527. The media router 527 converts the reached digital 
voice into an analog voice signal which is delivered to 
the telephone set 530. Also, the speech transmitted 
from the telephone set 530 is transferred via a commu- 
nication path along a reverse direction with respect to 
the above-explained communication path to the tele- 
phone set 510. 

[0415] When a telephone communication is ended, a 
telephone call release is sent from the telephone set 51 0 
to the exchanger 511 (Step H50), and is then notified via 
the exchanger 51 4-1 (Step H51) to the gateway 521-1 
(Step H53). The notification of the call release comple- 
tion is sent out from the gateway 521 -1 to the exchanger 
511(StepsH54andH55). 

[0416] Next, the gateway 521-1 sends out the tele- 
phone call release which is acquired in the above-ex- 
plained procedure via the IP transfer network 522 to the 
telephone set 530(Steps H61 to H64). The notification 
of the call release completion is returned from the media 
router 527 to the gateway 521 -1 (Step H65 to H67). The 
reason why the call release can be done along the re- 
verse direction, namely from the telephone set 530 to 
the public switched telephone network 515 is already 
explained in other embodiments. The connection con- 
trol data for the telephone call release defined at the 
Steps H51 , H53, H61 will be referred to as an "REL mes- 
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sage", whereas the connection control data defined at 
the Steps H67, H57, H55 will be referred to as an "RLC" 
message. 

[041 7] While the process operations defined from the 
Steps H01 to H03 are not carried out, the owner 532 of 
the telephone set 520 notifies such a notice via the com- 
munication line 51 7 to the exchanger 513, and thereaf- 
ter may switch the telephone set 520 to the position(the 
IP transfer network of which entrance is the gateway 
"GW521 1 ") of the telephone set 530(Step H0 1 X of FIG. 
1 99). The notice implies that the telephone set 520 hav- 
ing the telephone number of "03-541 4-851 0" is switched 
to the position of the telephone set 530. Next, the ex- 
changer 513 converts the gateway logic name 
"GW5211" into the signal station code "#1234" by using 
the stored information and may employ such a method 
that the set of the telephone number "03-5414-8510" 
and the signal station code "#1234" of the transfer des- 
tination gateway 521-1 is saved in the transfer process- 
ing unit516(Step H03X). 

[0418] With execution of the above-explained proc- 
ess operation, the description of the telephone call re- 
ception transfer operation via the NNI line is accom- 
plished. Next, a description will be made of a telephone 
call reception transfer operation based upon UNI. 

« PREPARATION OF UNI LINE TELEPHONE CALL 
RECEPTION TRANSFER» 

[0419] Referring now to FIG. 198 and FIG. 200, the 
UNI line telephone call reception transfer is described. 
An owner of the telephone set 520 separates the tele- 
phone set 520 from the telephone line 517, and con- 
nects the telephone set to a communication line 528 as 
a telephone set 530. A telephone number of the tele- 
phone set 530 is "03-5414-8510". The user 532 of the 
telephone set 520 notifies to the acceptance 533 of the 
public switched telephone network, such a fact that the 
telephone set 520 is positionally switched to the position 
of the telephone set 530(Step H01). The acceptance 
533 notifies a changed content via the communication 
line 534 to the exchanger 51 3(Step H02). The exchang- 
er 513 causes a transfer processing unit 51 6 thereof to 
store thereinto a set of the telephone number 
"03-5414-8510" and a telephone number 
"03-1111-2222" which is applied to the termination unit 
on the side of the transfer destination gateway 521 -2 of 
the communication 524-2 (Step H03-2). 

«UNI LINE TELEPHONE CALL RECEPTION 
TRANSFER» 

[0420] In this case, there is such a different point that 
while a exchanger 514-2 is employed instead of the ex- 
changer 514-1 , a gateway 521-2 may be employed in- 
stead of the gateway 521 - 1 . Due to this reason , the con- 
trol procedure of the terminal-to-terminal communica- 
tion control between the exchanger 51 4-2 and the gate- 



way 521-2 is realized by executing new process opera- 
tions defined from a Step H12-2 and a Step H13-2 : as 
will be explained. 

[0421] When a telephone call is issued from the tele- 
5 phone set 510 having the telephone number 
"047-325-3897" to the destination telephone number 
"03-541 4-8510" (Step H05-2), the exchanger 511 re- 
ceives the telephone call(Step H06-2). Next, the ex- 
changer 511 issues a telephone call to the telephone set 

10 520 via the communication line 512 to the exchanger 
513(Step H08-2). The exchanger 513 finds out both the 
telephone number "03-5414-8510" previously stored in 
the transfer processing unit 516 and the telephone 
number "03-1111-2222" applied to the termination unit 

15 of the input line 524-2 of the transfer destination gate- 
way 521-2(Step H03-2), and then notifies the acquired 
telephone number "03-1 1 1 1 -2222" to the exchanger 51 1 
(Step H10-2). The exchanger 511 produces a final unit 
containing the above-explained transfer destination tel- 

20 ephone number "03-5414-8510", and then, transmits 
the signalling unit, while the received telephone number 
"03-1111-2222" of the input line of the gateway 521-2. 
Then, the signalling unit is reached to the exchanger 
514-2(Step H11-2). When a telephone connection re- 

25 quest(SETUP) contained in the signalling unit is trans- 
mitted via the communication line 524-2 to the gateway 
521 -2(Step H1 2-2), the gateway 521 -2 notifies to the ex- 
changer 514-2, such a fact that the telephone call con- 
nection request of the Step H12-2 is accepted(Step 

30 H12-3). Furthermore, the notification is reached via the 
telephone administration saver 525(Step H15-2), the 
router 525-2, the connection control line 524-4, the net- 
work node apparatus 523-2(Step H16-2), and the com- 
munication line 526 to the media router 527(Step 

35 H17-2). 

[0422] When the media router 527 transmits a notifi- 
cation of a telephone call acceptance with respect to the 
telephone connection request along a direction opposite 
to the above-described direction, the notification of the 

40 telephone call reception is reached via the network node 
apparatus 523-2(Step H21-2), the network node appa- 
ratus 523-1 (Step H23-2) to the gateway 521-2(Step 
H24-2). The gateway 521 -2 sends the telephone call ac- 
ceptance via the exchanger 514-2(Step H25-2) to the 

45 exchanger 511 (Step H26-2). 

[0423] Next, when the media router 527 calls the tel- 
ephone set 530 having the telephone number 
"03-5414-8510" via the communication line 528(Step 
H28-2), the notification of the calling operation is sent 

50 to the telephone set 51 0 along a direction opposite to 
the above-explained direction, namely via the media 
router 527(Step H30-2), the network node apparatus 
523-2(Step H31-2), the telephone administration server 
525(Step H32-2), the network node apparatus(Step 

55 H33-2), the gateway 521 -2(Step H34-2), the exchanger 
51 4-2(Step H35-2), and the exchanger 51 1 (Step H36-2) 
to the call-issuing telephone set 510(Step H37-2). 
[0424] When the user of the telephone set 530 takes 
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up the handset(off hook), the telephone set 530 notifies 
a response notification to the media router 527(Step 
H40-2). Subsequently, similar to the above-explained 
operation, the response notification is notified via the 
media router 527, the network node apparatus 523-2, 
the telephone administration server 525, the network 
node apparatus 523-1 , the gateway 521 -2, the exchang- 
ers and 514-2 and 511 to the telephone set 510(Steps 
H41-1 to H47-2). In the telephone call connection 
phase, the message is transmitted/received via the net- 
work node apparatus 523-1 for the connection phase 
established between the gateway 521 -2 and the tele- 
phone administration server 525. 
[0425] As previously explained, the communication 
connection procedure can be completed between the 
telephone set 510 and the telephone set 530, so that 
the voice communication can be established between 
the telephone set 51 0 and the telephone set 530. 

COMMUNICATION PHASE AND RELEASE 
PHASE» 

[0426] Both a telephone communication phase and a 
release phase are similar to those of the above-ex- 
plained case as to the NNI line call reception transfer 
operation, but own the following different point that while 
the exchanger 514-2 is employed instead of the ex- 
changer 51 4-1 , the gateway 521 -2 is used instead of the 
gateway 521-1 (Steps H50-2 to H53-2, H54-2 to H55-2, 
H60-2 to H63-2, H65-2 to H68-2). 

«ANOTHER EMBODIMENT OF CALL RECEPTION 
TRANSFER VIA UNI» 

[0427] A description is made with reference to FIG. 
1 98 and FIG. 201 . The owner of the telephone set 520 
disconnects the telephone set 520 from the telephone 
line 51 7, and connects the telephone set to the commu- 
nication line connected to the media router 527 as the 
telephone set 530. The preparation is similar to the 
above-explained preparation for the UNI line call recep- 
tion transfer of the above embodiment. 

«UNI LINE CALL RECEPTION TRANSFER» 

[0428] In this embodiment, the UNI line call reception 
transfer operation is featured by that both the exchanger 
511 and the exchanger 514-2 transmit/receive a con- 
nection controlling message via a exchanger 513, which 
is explained as follows: 

[0429] When a telephone call is issued form the tele- 
phone set 510 having the telephone number 
"047-325-3897" to the destination telephone number 
"03-541 4-851 0"(Step H05-3), the exchanger 511 ac- 
cepts the telephone call(Step H06-3). Next, the ex- 
changer 511 executes such a procedure that a tele- 
phone call is issued from the exchanger 511 via the com- 
munication line 512 to another exchanger 513 so as to 



call the telephone set 520(Step H08-3). The exchanger 
513 finds out both the telephone number 
"03-5414-8510" which is previously stored in the trans- 
fer processing unit 51 6, and also the telephone number 
s "03-1111-2222" which is applied to the termination unit 
of the input line 524-2 of the transfer destination gate- 
way 521-2(Step H09-3). Subsequently, the exchanger 
511 produces a signalling unit containing the destination 
telephone number "03-5414-8510" of the transfer des- 
tination, and transmits the signalling unit, while the tel- 
ephone number "03-1111-2222" of the input line of the 
gateway 521 -2 is used as the destination. The signalling 
unit is reached to the exchanger 514-2(Step H11-3). 
When the telephone connection request(SETUP) con- 
tained in the signalling unit is sent via the communica- 
tion line 524-2 to the gateway 521-2(Step H12-3), the 
gateway 521-2 notifies the acceptance of the telephone 
call connection request of the previous Steps H12-3 to 
the exchanger 51 4-2(Step H 1 3-3). Furthermore, the sig- 
nalling unit is transmitted via the network node appara- 
tus 523-1 (Step H14-3), a router 525-2, a telephone ad- 
ministration server 525(Step H15-3), a connection con- 
trol line 524-4, the router 525-2, and a network node ap- 
paratus 523-2(Step H1 6-3), and furthermore, a commu- 
nication line 526, and then is reached to a media router 
527(Step H17-3). 

[0430] In the case that the media router 527 transmits 
a notification of a telephone call acceptance with respect 
to the telephone connection request along a direction 
opposite to the above-explained direction, the notifica- 
tion of the telephone call acceptance is reached via the 
network node apparatus 523-2(Step H21 -3) and a tele- 
phone administration server 525(Step H22-3), and the 
network node apparatus 523-1 (Step H23-3) to the gate- 
way 521 -2(Step H24-3). The gateway 521 -2 notifies the 
telephone call acceptance via the exchanger 514-2 
(Step H25-3) and the exchanger 51 3(Step H26-3) to the 
exchanger 51 1 (Step H27-3). 

[0431] Next, when the media router 527 calls the tel- 
ephone set 530 having the telephone number 
"03-5414-8510" via the communication line 528(Step 
H28-3), the notification of the calling operation is sent 
to the telephone set 51 0 along a direction opposite to 
the above-explained direction, namely via the media 
router 527(Step H30-3), the network node apparatus 
523-2(Step H31-3), the telephone administration server 
525(Step H32-3), the network node apparatus 523-1 
(Step H33-3), the gateway 521-2(Step H34-3), the ex- 
changer 514-2(Step H35-3) and the exchanger 513 
(Step H36-3), and also the exchanger 511 to the call- 
issuing telephone set 510(Step H38-3). When the user 
of the telephone set 530 takes up the handset(off hook) , 
the telephone set 530 notifies a response notification to 
the media router 527(Step H40-3). Subsequently, simi- 
lar to the above-explained operation, this response no- 
tification is notified via the media router 527, the network 
node apparatus 523-2 the telephone administration 
server 525, the network node apparatus 523-1 , the gate- 
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way 521-1, the exchanger 514-2, the exchanger 513, 
the exchanger 511 to the telephone set 510(Steps 
H41-3toH48-3). 

[0432] While the above-explained process operations 
are carried out, the communication connection proce- 
dure between the telephone set 510 and the telephone 
set 530 is completed. 

«COMMUNICATION PHASE AND RELEASE 
PHASE» 

[0433] Both a communication phase and a release 
phase are similar to those of the above-explained UNI 
line call reception transfer operation, but owns a differ- 
ent point that the exchanger 511 and the exchanger 
514-2 transmit/receive the connection calling message 
via the exchanger 513. 

[0434] Based upon the above-explained principle 
idea, the analog telephone set 510 connected to the 
public switched telephone network 515 can establish 
the terminal-to-terminal communication with respect to 
the analog telephone set 530 which is connected to the 
media router 527 having the telephone number 
"03-5414-8510" used in the public switched telephone 
network via the IP transfer network 522. As previously 
explained in another embodiment, the media router may 
be installed inside the LAN. Due to this reason, while 
the telephone set having the telephone number 
"03-5414-8510" employed in the public switched tele- 
phone network is connected to the media router inside 
the LAN, the terminal-to-terminal communication can be 
established from the analog telephone set 51 0 connect- 
ed to the public switched telephone network 51 5 via the 
IP transfer network 522 to the analog telephone set hav- 
ing the telephone number "03-5414-8510" provided in- 
side the LAN. 

12TH EMBODIMENT IN WHICH TELEPHONE 
TRANSFER OPERATION IS PERFORMED FROM 
PUBLIC TELEPHONE NETWORK: 

«PREPARATION» 

[0435] In FIG. 202, reference numeral 540 shows an 
IP transfer network, reference numerals 541 to 545 
show network node apparatus, reference numerals 
546-1 to 546-5 represent relay apparatus(router), refer- 
ence numerals 550 and 554 indicate "gateway contain- 
ing line information", and reference numerals 51 5 : 552, 
553 show gateways. These network node apparatus, re- 
lay apparatus, and gateways are directly connected via 
communication lines having each IP packet transfer 
functions to each other, or are indirectly connected via 
the relay apparatus to each other. Reference numerals 
555 to 556 indicate public switched telephone networks 
(PSTN), reference numerals 557 to 566 are exchang- 
ers, reference numerals 570 to 573 are telephone sets, 
reference numerals 597 and 598 show telephone sets, 



reference numerals 576 to 578 show communication 
lines having network/network interface(NNI), reference 
numerals 580 to 581 indicate communication lines hav- 
ing user network interfaces(UNI), and reference numer- 

5 al 583 represents a communication line having an IP 
packet transfer function. Reference numerals 584 and 
585 indicate IP transfer network input line tables, and 
reference numerals 586 to 590 show IP transfer network 
output line tables. Reference numeral 591 shows a me- 

10 dia router. Reference numerals 593 to 594 indicate tel- 
ephone number servers which are connected via a com- 
munication line to either the router 546-1 or the router 
546-3. 

[0436] The signal station code to discriminate from 

'5 public switched telephone network side and the IP ad- 
dress to discriminate from IP transfer network side are 
respectively applied to the gateways 550 and 554 to be 
connected with the NNI communication line 
[0437] This embodiment is such an example that a 

20 communication enterprise identification code "00XY" is 
applied to the gateway 550 containing the line informa- 
tion, and a communication enterprise identification code 
"00U V" is applied to the gateway 554 containing the line 
information. A signal station code "#2222" is applied to 

25 the gateway 551, and a telephone number 
"03-4444-4000" is applied to an inlet of the communica- 
tion line 508 of the gateway 552. The telephone number 
servers 593 to 594 owns such a function that when a 
telephone number is indicated, an IP address of a gate- 

30 way having the telephone number, or an IP address of 
a media router(MR) having the telephone number is re- 
sponded. The IP transfer network output line tables 586 
to 590 contain IP address information corresponding to 
all of the telephone numbers owned by the gateways 

35 and the media routers. A telephone number of the tele- 
phone set 570 is "03-1111-2222", a telephone number 
of the telephone set 571 is "06-3333-4444", and a tele- 
phone number of the telephone set 572 is 
"092-555-6666". A telephone number of the telephone 

40 set 597 is "07-3333-4444", and a telephone number of 
the telephone set 598 is "093-555-6666". These tele- 
phone sets are connected via the communication lines 
to the exchanger of either the public switched telephone 
network 555 or 556. The telephone set 573 owns a tel- 

45 ephone number of "045-777-8888", and is connected to 
the media router 591 via the communication line. 
[0438] FIG . 203 represents a content(example) of the 
IP transfer network input line table 584, and also shows 
the following fact. That is, in the case of a record on a 

50 first row, a segment of a gateway is "NNI", and also a 
signal station code of the gateway is "#2222". The gate- 
way is used to connect a communication line to such a 
telephone set that a range of a destination telephone 
number is defined from "06-0000-0000" to 

55 "06-9999-9999". In this case, the gateway becomes 
551 . In the case of a fifth row, a similar condition is set. 
Also, in the case of a record on a second row, a segment 
of a gateway is "UNI". The gateway is used to connect 
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a communication line to such a telephone set that a 
range of a destination telephone number is defined from 
"092-0000-0000" to "092-9999-9999". The telephone 
numbers connected to the gateway are present within 
a range defined from "03-4444-4000" to 
"03-4444-4099". In this case, the gateway becomes 
'552. Both a record on a third row and a record on a fourth 
row are similar conditions. A content of the IP transfer 
network input line table 585 contains a similar content 
to that of the IP transfer network input line table 584. 
[0439] FIG. 204 shows a content(example) of the IP 
transfer network output line table 586. In the case of a 
record on a first row, the table 586 shows such a fact 
that either a gat eway(GW) or a media router(MR) is con- 
nected to an IP transfer network, and an IP address of 
the gateway, or the media router is "10.240.240.1" to 
"10.240.240.255". The gateway, or the media router is 
employed so as to connect a communication line to a 
telephone set whose destination telephone number 
range is defined from "06-0000-0000" to 
"06-9999-9999". A record on a second row is a similar 
content. Contents of the IP transfer network output line 
tables 587 to 590 contain same sorts of information 
owned by the IP transfer network output line table 586. 

«NO,1 -COMMUNICATION CONNECTION 
CONTROL BETWEEN TELEPHONE SETS» 

[0440] FIG. 202 shows an example in which a tele- 
phone connection is made from the telephone set 570 
having a telephone number of "03-1111-2222" as a 
transmission source to the telephone set 571 having a 
telephone number of "06-3333-4444" as a destination. 
In FIG. 205, reference numeral 590-1 shows a tele- 
phone connection made inside the public switched tel- 
ephone network 555, reference numeral 590-2 indicates 
a telephone connection made inside the IP transfer net- 
work 540, and reference numeral 590-3 represents a tel- 
ephone connection made inside the public switched tel- 
ephone network 556. Referring now to FIG. 205 and FIG 
206, the telephone connections will be described. 
[0441] When the telephone set 570 dials "00XY- 
06-3333-4444" to make a telephone call(Step J01 of 
FIG. 205), the exchanger 557 confirms the telephone 
call(Step J02). While the exchanger 557 employs the 
communication enterprise identification code "00XY" 
contained in the dialed information, the exchanger 557 
finds out such a exchanger 558 which is connected to 
the gateway 550 containing the line information to which 
"00XY" is applied. Then, the exchanger 557 transmits 
to the exchanger 558, both the transmission source tel- 
ephone numbers "03-1111-2222" and "00XY- 
06-3333-4444", which are acquired during the dialing 
operation (Step J03). Then, the exchanger 558 transmits 
both the transmission source telephone number 
"03-1111-2222" and the destination telephone number 
"06-3333-4444" to the gateway 550 containing the line 
information(Step J04). Referring to the IP transfer net- 



work input line table 584 within the gateway 550 con- 
taining the line information, the gateway 550 containing 
the line information owns the NNI interface, while the 
telephone number of the destination telephone set is 
5 used as a parameter, namely access information to such 
a gateway for connecting a communication line to the 
telephone set whose destination telephone set is 
"06-3333-4444". Also, the gateway 550 knows such a 
fact that a signal station code of a gateway functioning 
10 as a signal station is "#2222", and returns to the ex- 
changer 558(Step J05). Next, the exchanger 558 seeks 
a exchanger which is connected to such a gateway 
whose signal station code is "#2222", namely finds out 
the exchanger 559 in this case, and transfers to the ex- 
's changer 559, such information containing the signal sta- 
tion code "#2222" functioning as the access information 
to the gateway and acquired in the above procedure, 
the transmission source telephone number 
"03-1111-2222", and the destination telephone number 
20 "06-3333-4444"(Step J06). 

[0442] The exchanger 559 transfers the transmission 
source telephone number "03-1111-2222", the destina- 
tion telephone number "06-3333-4444" to the gateway 
551 whose signal station code is "#2222" via the NNI 
25 communication line 557(Step J07). The gateway 551 
produces an IP packet containing both the transmission 
source telephone number "03-1111-2222" and the des- 
tination telephone number "06-3333-4444", which are 
acquired in the above-described procedure. A transmts- 
30 sion source IP address of the IP packet is equal to an 
IP address applied to the gateway 551 (namely, gateway 
551 knows own IP address), and a destination IP ad- 
dress of the IP packet is equal to an IP address of a 
communication counter party to which a communication 
35 line is connected, namely, the IP address 
"10.240.240.1" of the gateway 554 in this case. While 
the telephone number of the destination telephone set 
is employed as a parameter from the IP transfer network 
output line table 586(FIG. 204) provided inside the gate- 
40 way 551, one of the IP addresses "10.240.240.1" corre- 
sponding to the destination telephone number 
"06-3333-4444". Instead of the above-explained finding 
procedure that the gateway 551 finds out the IP address 
of the gateway 554, the gateway 551 may transmit an 
45 "inquiry IP packet" to the telephone number server 593, 
and thereafter may receive a response from the tele- 
phone number server 593 to employ the response(op- 
tional procedure). The inquiry IP packet is to inquire an 
IP address of a gateway used to be connected to the 
so telephone set having the destination telephone number 
"06-3333-4444". 

[0443] Among the above-explained functions of the 
exchangers, at the Step "J04" and the Step "J05", a 
message of a common circuit signal system/transaction 
55 function unit of a telephone switching network may be 
employed. 

[0444] The IP packet produced in the above-de- 
scribed manner is sent out from the gateway 551 via the 
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router 546-1 and the telephone administration server 
549-1 (Step J08) : via the router 546-1 , the router 546-5, 
and the telephone administration server 549-5(Step 
J09), via the router 546 5, and the gateway 554(Step 
J10), and also via the NNI communication line 578 to s 
the exchanger 562(Step J11). The above-described IP 
packet contains the transmission source telephone 
number "03-1111-2222" and the destination telephone 
number "06-3333-4444". 

[0445] Subsequently, a call setting request which con- 10 
tains the transmission source telephone number 
"03-1111-2222" and the destination telephone number 
"06-3333-4444" is transferred to the exchanger 561 
(Step J12). The exchanger 561 which receives the call 
setting request returns a confirmation notification of the 15 
call setting request to the exchanger 557(Step J14 to 
Step J20). Next, when the exchanger 561 calls the tel- 
ephone set 571 (Step J13) and the telephone set 571 
returns a calling operation to the exchanger 561 (Step 
J22), the exchanger 561 notifies the calling operation of 20 
the destination telephone set 571 to the transmission 
source telephone set 570(Step J23 to Step J30). When 
the telephone set 571 is taken up (off hook), such an IP 
packet indicative of a telephone communication com- 
mencement is notified to the transmission source tele- 25 
phone set 570(Step J32 to Step J40), so that the tele- 
phone communication is commenced. 
[0446] As previously described, the procedure of the 
terminal-to-terminal communication connection control 
established between the telephone set 570 and the tel- 30 
ephone set 571 is accomplished, so that the telephone 
communication can be carried out between the tele- 
phone set 570 and the telephone set 571 . 
[0447] When the telephone communication is ended, 
a telephone call release notification is transmitted to the 35 
exchanger 557(Step J42 of FIG. 206), and then, a call 
release completion notification is returned from the ex- 
changer 557 to the telephone set 570(Step J43). Sub- 
sequently, releasing of the communication connection 
is performed in such a manner that the call release no- *o 
tification and the call release completion notification are 
sequentially transmitted/received among the exchanger 
557, the exchanger 559, the gateway 551 , the telephone 
administration server 549-1 , the telephone administra- 
tion server 549-5 , the gateway 554, the exchanger 562, 45 
the exchanger 561 and the telephone set 571 (Steps J44 
to J59). 

[0448] The control data which are transmitted/re- 
ceived by the exchangers and the telephone adminis- 
tration server at the steps correspond to the connection 50 
control messages of the common line signals. For in- 
stance, the Steps J09, J17, J26, J36, J50 and J51 cor- 
respond to the IAM message, the ACM message, the 
CPG message, the ANM message, the REL message 
and the RLC message. 55 
[0449] The above-explained "No. 1 -Communication 
Connection Control between Telephone Sets" will now 
be summarized as follows: That is, this control method 



corresponds to such a communication control method 
between two telephone sets, in which while the IP trans- 
fer network is used as the relay network, the IP transfer 
network is connected to the public switched telephone 
network. The transmission source telephone set issues 
the telephone call by employing the transmission source 
telephone number, the communication enterprise iden- 
tification code, and the destination telephone number. 
In the IP transfer network-sided gateway specified by 
the communication enterprise code, the transmission 
source telephone set acquires the signal station code of 
the input gateway used to be connected to the IP trans- 
fer network with reference to "input line table provided 
inside IP transfer network". In the input gateway, while 
using the destination telephone number as the param- 
eter, the transmission source telephone set acquires the 
IP address of the output gateway used to connect the 
communication line from the IP transfer network to the 
public switched telephone network with reference to 
"output line table provided outside IP transfer network" 
within this input gateway. Then, the transmission source 
telephone set transfers the IP packet containing the 
transmission source telephone number and the destina- 
tion telephone number to the output gateway toward the 
acquired IP address. IN the output gateway, the tele- 
phone call is issued to the public switched telephone 
network based upon both the transmission source tele- 
phone number and the destination telephone number 
contained in the received IP packet, and is transferred 
via the exchanger to the destination telephone set. 
[0450] As the another control method, "output line in- 
formation provided inside IP transfer network" is in- 
quired to the telephone number server, and then, the 
telephone number server responds. The "input line in- 
formation provided inside IP transfer network" corre- 
sponds to the signal station code of the gateway having 
the NNI communication line outside the IP transfer net- 
work. The "output line information provided outside IP 
transfer network" corresponds to the IP address to the 
gateway having the NNI communication line outside the 
IP transfer network. 

«N0.2-COMMUNICATION CONNECTION 
CONTROL BETWEEN TELEPHONE SETS» 

[0451] Referring now to FIG. 207 and FIG. 208, a 
communication connection control No. 2 will be de- 
scribed. 

[0452] This is such an example that a telephone con- 
nection is made from the transmission source telephone 
set 570 having the telephone number of "03-1 1 1 1 -2222" 
to the destination telephone set 572 having the tele- 
phone number of "092-555-6666". When the telephone 
set 570 dials "00XY-092-555-6666" to request a tele- 
phone connection(Step K01 of FIG. 207), the exchanger 
557 sends a response(Step K02). While the exchanger 
557 employs the communication enterprise identifica- 
tion code "OOXY" contained in the dialed information, the 
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exchanger 557 finds out such a exchanger 558 which is 
connected to the gateway 550 containing the line infor- 
mation to which "OOXY" is applied. Then, the exchanger 
557 transmits to the exchanger 558, both the.transmis- 
ston source telephone numbers "03-1111-2222" and 
"00XY-092-555-6666'\ which are acquired during the di- 
aling operation(Step K03). 

[0453] Then, the exchanger 558 transmits both the 
transmission source telephone number 03-1111-2222" 
and the destination telephone number "092-555-6666" 
to the gateway 550 containing the line infonmation(Step 
K04). Referring to the IP transfer network input line table 
584 within the gateway 550 containing the line informa- 
tion, the gateway 550 containing the line information 
finds out one telephone number "03-4444-4000" as ac- 
cess information, and then notifies the found telephone 
number to the exchanger 558(Step K05). This access 
information is used for the gateway for connecting the 
communication line to such a telephone set whose des- 
tination telephone number is "092-555-6666". Next, the 
exchanger 558 seeks such an exchanger connected to 
the gateway telephone number "03-4444-4000", name- 
ly, finds out the exchanger 560 in this case. Then, the 
exchanger 558 transfers to the exchanger 560, such in- 
formation containing the telephone number 
"03-4444-4000" functioning as the access information 
to the gateway and acquired in the above procedure, 
the transmission source telephone number 
"03-1111 •2222", and the destination telephone number 
"092-555-6660". The exchanger 560 transfers both the 
transmission source telephone number "03-1111-2222" 
and the destination telephone number "092-555-6666" 
via the UNI communication line 580 to the gateway 552 
to which the telephone number "03-4444-4000" is ap- 
plied(Step K07). The gateway 552 reports to the ex- 
changer 560, such a fact that these two telephone num- 
bers are received (Step K08). 

[0454] Upon receipt of the above-explained informa- 
tion, the gateway 552 retrieves the IP transfer network 
output line table 587 of FIG. 204, and also acquires an 
IP address of a gateway functioning as a communication 
counter party used to connect a communication line, 
namely the IP address "10.240.241.1" of the gateway 
553 in this case, while the destination telephone number 
"092-555-6666" is used as a parameter. The gateway 
552 produces an IP packet containing both the trans- 
mission source telephone number "03-1111-2222" and 
the destination telephone number "092-555-6666", 
which are acquired in the above- described procedure. 
A transmission source IP address of the produced IP 
packet is equal to an IP address applied to the gateway 
552(namely, gateway 552 knows own IP address), and 
a destination IP address of the IP packet is equal to the 
acquired IP address "10 240 .240.1" of the gateway 553 
in this case. 

[0455] It should be noted that in the above-explained 
procedure in which the gateway 552 finds out the IP ad- 
dress of the gateway 553, the gateway 552 may send 



.an "inquiry IP packer to the telephone number server 
594(Step KK1 of FIG. 207), and the inquiry IP packet 
inquires the value of the IP address of the gateway 553 
by indicating the destination telephone number 

5 "092-555-6666". Then, the gateway 552 may receive a 
response from the telephone number server 594(Step 
KK2 of FIG. 207). Alternatively while the content of the 
telephone number server 594 is previously transferred 
to the internal unit of the gateway 552, the gateway 552 

10 may use the transferred content as the IP transfer net- 
work output line table(note that the Steps KK1 and KK2 
are optional steps). 

[0456] Next, the IP packet which is formed and then 
is sent out from the gateway 552 is reached via the net- 
's work node apparatus 543, the router 546-2 and the tel- 
ephone management server 549-2(Step K09), via the 
router 546-3, the router 546-4 and the telephone admin- 
istration server 549-4(Step K10), and via the network 
node apparatus 545 to the gateway 553(Step K11). 
20 Next, the gateway 553 notifies such information via the 
UNI communication line 581 to the exchanger 563(Step 
K12). The information contains the transmission source 
telephone number "03-1111-2222" and the destination 
telephone number "092-555-6666". The exchanger 563 
25 returns such a fact that these two telephone numbers 
are received to the gateway 553 (Step K13). 
[0457] The exchanger 563 transfers a call setting re- 
quest which contains the transmission source telephone 
number "03-1111-2222" and the destination telephone 
30 number "092-555-6666" to the exchanger 564(Step 
K14). The exchanger 564 returns such a fact that the 
above-explained cal setting request is received to the 
exchanger 557(Step K1 6 to Step K22). Next, the ex- 
changer 564 calls the telephone set 572(Step K1 5). and 
35 the telephone set 572 notifies the calling operation to 
the exchanger 564(Step K24). The exchanger 564 no- 
tifies the calling operation of the destination telephone 
set 572 to the transmission source telephone set 570 
(Step K25 to Step K32). When the telephone set 572 is 
taken up(off hook) (Step K33), such a notification indic- 
ative of a telephone communication commencement is 
notified to the transmission source telephone set 570 
(Step K35 to Step K42), so that the telephone commu- 
nication is commenced. 
45 [0458] As previously described, the procedure of the 
terminal-to-terminal communication connection control 
established between the telephone set 570 and the tel- 
ephone set 572 is accomplished, so that the telephone 
communication can be carried out between the tele-- 
so phone set 570 and the telephone set 572. 

[0459] When the telephone communication is ended, 
a telephone call release notification is transmitted from 
the telephone set 570 to the exchanger 557(Step K44 
of FIG. 208), and then, a call release completion notifi- 
55 cation is returned from the exchanger 557 to the tele- 
phone set 570(Step K45). Since the call release is no- 
tified and the call release completion is notified, the con- 
nection between the telephone set 570 and the ex- 
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changer 557 is released. Subsequently, releasing of the 
communication connection is performed in such a man- 
ner that the call release notification and the call release 
completion notification are sequentially transmitted/re- 
ceived among the exchanger 557, the exchanger 560, 
the gateway 552, the telephone administration server 
549-2, the telephone administration server 549-4, the 
gateway 553, the exchanger 563, the exchanger 564 
and the telephone set 572(Steps K46 to K61). 
[0460] The above-explained "Noncommunication 
Connection Control between Telephone Sets" will now 
be summarized. That is, this control method is such a 
terminal-to-terminal communication connection control 
method in which the telephone communication is made 
from one telephone set connected to the public switched 
telephone network via the IP transfer network to another 
telephone set connected to the public switched tele- 
phone network. The second connection control method 
is similar to the above-explained fist connection control 
method. A major different point is given as follows. The 
"input line information provided inside IP transfer net- 
work" corresponds to the telephone number of the gate- 
way having the UNI communication line outside the IP 
transfer network. The "output line information provided 
outside IP transfer network" corresponds to the IP ad- 
dress to the gateway having the UNI communication line 
outside the IP transfer network. 

«N0.3-COMMUNICATION CONNECTION 
CONTROL BETWEEN TELEPHONE SETS» 

[0461] This is such an example that a telephone con- 
nection is made from the transmission source telephone 
set 570 having the telephone number of "03-1 1 1 1 -2222" 
to the destination telephone set 598 having the tele- 
phone number of "093-555-6666". 
[0462] In this example, when the telephone set 570. 
dials "00XY-093-555-6666" so as to request a telephone 
connection and also the exchanger 558 issues a request 
to the gateway 550 containing the line information, the 
IP transfer network input line table 584 is employed in 
the gateway 550. The exchanger 558 acquires a signal 
station code "#2222" as the access information to the 
gateway used to connect the communication line to the 
telephone set whose destination telephone number is 
"093-555-6666". In this case, the exchanger 559 is con- 
nected to the gateway 551 via the NNI communication 
line 577. 

[0463] Next, the gateway 551 inquires either the IP 
transfer network output line table 586 or the telephone 
number server 593, which is provided inside the gate- 
way 551 so as to acquire the IP address of the gateway 
553 used to connect the communication line to such a 
telephone set whose destination telephone number is 
"093-555-6666", and then forms an IP packet containing 
both the transmission source telephone number 
"03-1111-2222" and the destination telephone number 
"093-555-6666". This formed IP packet is sent out from 



the gateway 551 , and then is reached via the router 
546-1, the telephone management server 549-1, the 
router 546-1 , the router 546-5, the telephone manage- 
ment server 549-5, the router 546-5, and the network 

5 node apparatus 545 to the gateway 553. 

[0464] Subsequently, terminai-to-terminal connection 
information is reached via the exchanger 563 and the 
exchanger 566 to the telephone set 598 : so that the ter- 
minal-to-terminal communication connection control be- 

10 tween the telephone set 570 and the telephone set 598 
is completed. The terminal-to-terminal connection infor- 
mation contains both the transmission source telephone 
number "03-1111-2222" and the destination telephone 
number "093-555-6666", which are acquired from the IP 

15 packet. 

[0465] As previously described, this third connection 
control method is similar to the above-explained first 
connection control method. A major different point is giv- 
en as follows. The "input line information provided inside 

20 IP transfer network" corresponds to the signal station 
code of the gateway having the NNI communication tine 
outside the IP transfer network. The "output line infor- 
mation provided outside IP transfer network" corre- 
sponds to the IP address to the gateway having the UN I 

25 communication line outside the IP transfer network. 

«N0.4-COMMUNICATION CONNECTION 
CONTROL BETWEEN TELEPHONE SETS» 

30 [0466] This is such an example that a telephone con- 
nection is made from the transmission source telephone 
set 570 having the telephone number of "03-1111-2222" 
to the destination telephone set 597 having the tele- 
phone number of "07-3333-4444". 

35 [0467] In this example, when the telephone set 570 
dials ,, 00XY-07-3333-4444 ,, so as to request a telephone 
connection and also the exchanger 558 issues a request 
to the gateway 550 containing the line information, the 
IP transfer network input line table 584 is employed in 

40 the gateway 550. The exchanger 558 acquires the tel- 
ephone number "03-4444-4000" as the access informa- 
tion to the gateway used to connect the communication 
line to the telephone set whose destination telephone 
number is "07-3333-4444". Next, the gateway 552 in- 

45 quires eitherthe IP transfer network output line table 587 
or the telephone number server 594, which is provided 
inside the gateway 552 so as to acquire the IP address 
of the gateway 554 used to connect the communication 
line to such a telephone set whose destination tele- 

50 phone number is "07-3333-4444", and then forms an IP 
packet containing both the transmission source tele- 
phone number "03-1 1 1 1 -2222" and the destination tele- 
phone number "07-3333-4444". This formed IP packet 
is sent out from the gateway 552, and then is reached 

55 via the network node apparatus 543, the router 546-2, 
the telephone administration server 549-2, the router 
546-2, the router 546-1 , the router 546-5, the telephone 
administration server 549-5 and the router 546-5 to the 
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gateway 554. 

[0468] Subsequently, terminal-to-terminal connection 
information is reached via the exchanger 562 and the 
exchanger 565 to the telephone set 597, so that the ter- 
minal-to-terminal communication connection control be- 
tween the telephone set 570 and the telephone set 597 
is completed. The terminal-to-terminal connection infor- 
mation contains both the transmission source telephone 
number "03-1111-2222" and the destination telephone 
number "07-3333-4444", which are acquired from the IP 
packet. 

[0469] As previously described, this fourth connection 
control method is similar to the above explained first 
connection control method. A major different point is giv- 
en as follows. The "input line information provided inside 
IP transfer network" corresponds to the telephone 
number of the gateway having the UNI communication 
line outside the IP transfer network. The "output line in- 
formation provided outside IP transfer network" corre- 
sponds to the IP address to the gateway having the NNI 
communication line outside the IP transfer network. 

«N0.5-COMMUNlCATION CONNECTION 
CONTROL BETWEEN TELEPHONE SETS» 

[0470] This is such an example that a telephone con- 
nection is made from a transmission source telephone 
set 570 having a telephone number of "03-1111-2222" 
to a telephone set 573(note that telephone number of 
the telephone is "045-777-8888") connected to the me- 
dia router 591 . 

[0471] When the telephone set 570 dials "00XY- 
045-777-8888" to request a telephone connection(Step 
L01 of FIG. 209), the exchanger 557 responds the tele- 
phone call(Step L02) . While the exchanger 557 employs 
the communication enterprise identification code 
"OOXY" contained in the dialed information, the ex- 
changer 557 finds out such a exchanger 558 which is 
connected to the gateway 550 containing the line infor- 
mation to which "OOXY" is applied. Then : the exchanger 
557 transmits to the exchanger 558, both the transmis- 
sion source telephone numbers "03-1111-2222" and 
"00XY-045-777-8888 u ! which are acquired during the di- 
aling operation(Step L03). 

[0472] The exchanger 558 transmits both the trans- 
mission source telephone number "03-1111-2222" and 
the destination telephone number "045-777-8888" to 
the gateway 550 containing the line information(Step 
L04). Referring to the IP transfer network input line table 
584, the gateway 550 finds out one telephone number 
"03-4444-4000" as access information, and then notifies 
the found telephone number to the exchanger 558(Step 
L05). The access information is used for the gateway 
for connecting the communication line to such a tele- 
phone set whose destination telephone number is 
"045-777-8888". Next, the exchanger 558 seeks such 
an exchanger connected to the gateway telephone 
number "03-4444-4000". Then, the exchanger 558 



transfers to the exchanger 560, such information con- 
taining the telephone number "03-4444-4000" acquired 
in the above procedure, the transmission source tele- 
phone number "03-11 11 -2222", and the destination tel- 

s ephone number "045-777-8888"(Step L06). The ex- 
changer 560 transfers both the transmission source tel- 
ephone number "03-1 1 1 1 -2222" and the destination tel- 
ephone number "045-777-8888" via the communication 
line 580 to the gateway.552 to which the telephone 

io number "03-4444-4000" is applied (Step L07). The gate- 
way 552 returns such a fact that this gateway receives 
at least two telephone numbers to the exchanger 560 
(Step L08). 

[0473] Next, the gateway 552 produces an IP packet 
15 containing both the transmission source telephone 
number "03-1111-2222" and the destination telephone 
number "045-777-8888", which are acquired by the 
above-explained communication control. A transmis- 
sion source IP address of the IP packet is equal to an 
20 |p address applied to the gateway 552(namely, gateway 
552 knows own IP address), and a destination IP ad- 
dress of the IP packet is equal to an IP address of a 
communication counter party to which a communication 
line is connected, namely, the IP address "10.241 .1 .1" 
25 of the media router 591 in this case. The destination tel- 
ephone number "045-777-8888" is found out as a pa- 
rameter from the IP transfer network output line table 
587. 

[0474] The IP packet of telephone call connection re- 

30 quest produced in the above-described manner is sent 
out from the gateway 552 via the network node appara- 
tus 543, the router 546-2 and the telephone administra- 
tion server 549-2, via the router 546-2, the router 546-3 
and the telephone administration server 549-3 via the 

35 router 546-3, and the network node apparatus 544 to 
the media router(Steps L10 to L16). The media router 
591 returns the reception of the telephone call connec- 
tion request to the exchanger 557(Step L20 to Step 
L25). Furthermore, the media router 591 calls the tele- 

40 phone sets 573(Step L18). When the telephone set 
sends a response(Step L27), the media router 591 no- 
tifies the transmission source telephone set 570 that it 
is calling telephone set(Step L29 to Step L35). When 
the telephone set 573 is taken up(off hook) (Step L36), 

45 a response indicative of a telephone communication 
commencement is notified to the transmission source 
telephone set 570(Step L38 to Step L44), so that the 
telephone communication is commenced. 
[0475] As previously described, the procedure of the 

50 terminal-to-terminal communication connection control 
established between the telephone set 570 and the tel- 
ephone set 573 is accomplished, so that the telephone 
communication can be carried out between the tele- 
phone set 570 and the telephone set 573. 

55 [0476] When the telephone communication is ended, 
a telephone call release notification is transmitted from 
the telephone set 570 to the exchanger 557(Step L45), 
and then, a call release completion notification is re- 
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turned from the exchanger 557 to the telephone set 570 
(Step L46). Both the notification of the call release and 
the notification of the call release completion are issued, 
so that the connection between the telephone set 570 
and the exchanger 557 is released. Subsequently, re- 
leasing of the communication connection is performed 
in such a manner that the call release notification and 
the call release completion notification are sequentially 
transmitted/received among the exchanger 557, the ex- 
changer 560, the gateway 552, the telephone adminis- 
tration server 549-3. the telephone administration serv- 
er 549-3 : the media router 591 and the telephone set 
573(Steps L47to L60). 

[0477] The above-described "No.5-Communication 
Connection Control between Telephone Sets" is similar 
to the previously explained "No.1 -Communication Con- 
nection Control between Telephone Sets", and then, 
own the following major comparison point: That is, a tel- 
ephone connection destination corresponds to such a 
telephone set connected to a media router. 

«N0.6-COMMUNICATION CONNECTION 
CONTROL BETWEEN TELEPHONE SETS>. 

[0478] Referring now to FIG. 210, this sixth commu- 
nication connection control between telephone sets will 
be explained. Reference numeral 550-1 and 554-1 
show gateways, reference numeral 540-1 indicates an 
IP transfer network, and reference numeral 1000 indi- 
cates an "input line information server". The same ref- 
erence numerals shown in FIG. 202 will be employed 
as those for denoting the same, or similar apparatus, 
telephone sets, public switched telephone networks and 
other apparatus of this control method. This embodi- 
ment is featured by that instead of the gateway 550 con- 
taining the line information (shown in FIG. 202), the input 
line information server 1000 containing the IP transfer 
network input line table 584 is employed. Also, instead 
of the Steps J04 and J05 shown in FIG. 205 /both a Step 
J04x and a J05x of FIG. 211 are employed. 
[0479] A communication enterprise identification 
code "00XY" dicriminatable from the public switched tel- 
ephone network 555 and the signal station code to dis- 
criminate from the public switched telephone network 
555 are applied to the input line information server 1 000. 
FIG. 211 shows an example in which a telephone con- 
nection is made from the telephone set 570 having a 
telephone number of "03-1 1 1 1 -2222" as a transmission 
source to the telephone set 571 having a telephone 
number of "06-3333-4444" as a destination, which will 
be explained as follows with reference to FIG. 211 . 
[0480] When the telephone set 570 dials "00XY- 
06-3333-4444" to make a telephone call(Step J01 of 
FIG. 211), the exchanger 557 confirms the telephone 
call(Step J02). While the exchanger 557 employs the 
communication enterprise identification code "00XY" 
contained in the dialed information, the exchanger 557 
finds out such a exchanger 558 which is connected to 



the input line information server 1 000 to which "00XY" 
is applied. Then, the exchanger 557 transmits to the ex- 
changer 558, both the transmission source telephone 
numbers M 03-1 111-2222" and *OOXY-06-3333-4444", 

5 which acquired during the dialing operation (Step J03). 
Then, the exchanger 558 transmits both the transmis- 
sion source telephone number "03-1111-2222" and the 
destination telephone number "06-3333-4444" to the in- 
put line information server 1 000(Step J04x). Referring 

10 to the IP transfer network input line table 584 within the 
input line information server 1 000. the gateway owns the 
NNI interface, while the telephone number of the desti- 
nation telephone set is used as a parameter, namely ac- 
cess information to such a gateway for connecting a 

is communication line to the telephone set whose destina- 
tion telephone set is "06-3333-4444". Also the input line 
information server 1 000 knows such a fact that a signal 
station code of a gateway functioning as a signal station 
is "#2222", and returns to the exchanger 558(Step 
20 J05x). 

[0481] Subsequently, since the process operations 
defined by the Steps J06 to J40 are carried out, the ter- 
minal-to-terminal communication connection control 
procedure between the telephone set 570 and the tele- 

25 phone set 571 is carried out, so that the telephone com- 
munication can be made between the telephone set 570 
and the telephone set 571. Similarly, the telephone set 
570 can execute the terminal-to-terminal communica- 
tion connection control procedure with respect to the tel- 

30 ephone sets 572, 597, 598 and 573! 

«ONE EMBODIMENT OF NETWORK NODE 
APPARATUS» 

35 [0482] Referring now to FIG. 21 2, a description will be 
made of a network node apparatus employed in the 
above-described terminal-to-terminal communication 
connection control method. 

[0483] Reference numeral 540-1 is an IP transfer net- 

40 work, reference numerals 543-1 to 545-1 represents 
network node apparatus, reference numerals 552-1 and 
554-1 show gateways, and also reference numerals 
547-1 and 548-1 indicate relay apparatus, which are 
connected is communication lines to each other. An IP 

45 address "a" is applied to the gateway 552-1 , and an IP 
address "b" is applied to the gateway 554-1 . Further- 
more, an IP address "x M is applied to a joint point be- 
tween the network node apparatus 543-1 and a commu- 
nication line provided on the side of the gateway 552-1 , 

50 and an IP address y" is applied to a joint point between 
the network node apparatus 545-1 and a communica- 
tion line provided on the side of the gateway 554-1 . Re- 
ferring numeral 543-1 T shows an address administra- 
tion table for holding the four sets of IP addresses "a", 

55 .. b „ „ x .. and y, p e f erence numeral 543- 1T shows an 
address administration table for holding the four sets of 
IP addresses "a", "b", "y" and "x". 
[0484] As to an IP packet PCK-1 which is transmitted 
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from the gateway 552-1 to the gateway 554-1 , a trans- 
mission source IP address thereof is "a", and a destina- 
tion IP address thereof is "b". When the IP packet PCK- 

1 is reached to the network node apparatus 543-1 . the 
address management tables 543- 1T is considered. In 
this embodiment, since the three sets of front IP ad- 
dresses "a**, "b", "x" among the internal information "a", 
"b", "x", y are made coincident with the three IP ad- 
dresses contained in the IP packet PCK-1, another IP 
packet "y" contained inside the address administration 
table 543-1 and an IP capsulation operation for applying 
an I P header is carried out, so that a new I P packet PCK- 

2 is formed. The IP packet PCK-2 is transmitted from 
the network node apparatus 543-1 to a communication 
line, and then, is reached via the routers 547-1 and 
548-1 to the network node apparatus 545-1 . In this net- 
work node apparatus 545-1 , an inverse-capsulation op- 
eration is carried out so as to remove the IP header 
which has been applied by the above-explained IP cap- 
sulation operation. As a result, an IP packet PCK-3 is 
restored, and then is sent via the communication line to 
the gateway 554-1. The address administration table 
545- 1T is used so as to transmit the IP packet along a 
direction opposite to the above-explained direction. 
[0485] Both the network node apparatus 543-1 and 
545-1 own such a function capable of executing both as 
IP capsulation operation and an inverse-capsulation op- 
eration, and hold therein address administration tables 
for this purpose. The IP addresses of the gateways are 
featured to be registered/held in the address adminis- 
tration tables of the network node apparatus 543-1 and 
545-1. 

« AN OTHER EMBODIMENT OF NETWORK NODE 
APPARATUS» 

[0486] Referring now to FIG. 213, a description will be 
made of network node apparatus 543-2 and 545-2 em- 
ployed in the above-described terminal-to-terminal 
communication connection control method, according 
to another embodiment. 

[0487] Reference numeral 540-2 is an I P transfer net- 
work, reference numerals 543-2 and 545-2 represent 
network node apparatus, reference numerats 552-2 and 
554-2 show gateways, and also reference numerals 
547-2 and 548-2 indicate relay apparatus, which are 
connected via communication lines to each other. An IP 
address "a" Is applied to the gateway 552-2, and an IP 
address "b" is applied to the gateway 554-2. Reference 
numeral 543-2T shows an address administration table 
for holding the above-described IP addresses "a", and 
reference numeral 545-2T shows an address adminis- 
tration table for holding the above-described I P address- 
es "b". 

[0488] As to an I P packet PCK-1 1 which is transmitted 
from the gateway 552-2 to the gateway 554-2, a trans- 
mission source IP address thereof is "a", and a destina- 
tion IP address thereof is "b". When the IP packet PCK- 



11 is reached to the network node apparatus 543-2, the 
address administration table 543-2T is considered. In 
this embodiment, since "a" of the internal information is 
made coincident with the transmission source IP ad- 
5 dress contained in the IP packet PCK-1 1 , it can be un- 
derstood that the IP packet PCK-1 1 is transferred into 
the IP transfer network 540. Next, the IP packet PCK- 
11 may be directly changed into an IP packet PCK-1 2. 
The IP packet PCK-1 2 is sent from the network node 
10 apparatus 543-2 to the communication line, and then is 
reached via the routers 547-2 and 548-2 to the network 
node apparatus 545-2. In this case, since the destina- 
tion IP address "b" of the IP packet PCK-1 2 is recorded, 
in the address administration table 545-2T, the I P packet 
15 PCK-1 2 is directly sent as an IP packet PCK-1 3 via the 
communication line to the gateway 554-2. Both the net- 
work node apparatus 543-2 and 545-2 may confirm 
such a permission that the IP packet is accepted within 
the IP transfer network 540-2. Otherwise, both the net- 
20 work node apparatus 543-2 and 545-2 may confirm that 
the IP address "b" is present outside the IP transfer net- 
work 540-2. The IP addresses of the gateways are fea- 
tured to be registered/held into the address administra- 
tion tables employed in the network node apparatus 
25 543-2 and 545-2. 
• [0489] The above-explained functions of the network 
node apparatus are summarized as follows: That is, in 
this embodiment, there are two different types of the net- 
work node apparatus. When the IP packet is accepted 
30 from the external unit of the IP transfer network into the 
internal unit of the I P transfer network, one network node 
apparatus executes the IP capsulation operation to 
newly apply the IP header to the received IP packet, and 
another network node apparatus does not execute the 
35 |p capsulation operation. The IP addresses of the gate- 
ways are registered/held in the address administration 
tables of the network node apparatus. 

13TH EMBODIMENT IN WHICH CONTROL LINE AND 
40 VOICE LINE ARE SEPARATED FROM EACH OTHER 
TO BE CONNECTED TO PUBLIC SWITCHED 
TELEPHONE NETWORK : 

[0490] A description is made of a method for control - 
45 |jng a telephone-to-telephone communication connec- 
tion, in which a communication signal is transmitted via 
an IP transfer network and a public switched telephone 
network(PSTN), while a control communication line is 
separated from a voice(speech) communication line. 
so [0491] In FIG. 214, reference numeral 1500 shows an 
IP transfer network, reference numeral 1501 represents 
a public switched telephone network, reference numeral 
1502 shows a gateway equipped with a capsulation 
function, reference numeral 1503 represents a relay 
55 gateway, reference numerals 1508 and 1520 indicate 
telephone sets, reference numeral 1518 denotes a relay 
exchanger, reference numeral 151 9 shows a subscriber 
exchanger, reference numeral 1505 represents a con- 
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trol communication line by the common line signal sys- 
tem, and reference numeral 1506 indicates a voice 
(speech) communication line. Also, reference numeral 
1507 indicates a control IP communication line, and ref- 
erence numeral 1509 shows a voice IP communication 
line. Also, reference numerals 1544 and 1547 show net- 
work node apparatus, reference numerals 1570 indi- 
cates a pilot telephone server, reference numeral 1571 
shows a telephone administration server, reference nu- 
meral 1572 represents a telephone number server, ref- 
erence numeral 1 573 shows a table administration serv- 
er, and reference numerals 1521 , 1522, 1523, 1524 in- 
dicate routers. Further, reference numeral 1513 shows 
a relay control unit(STP), and reference numeral 1516 
indicates a voice control unit. 

[0492] A portion of internal resources(namely, appa- 
ratus and servers) of the IP transfer network shown in 
FIG. 214 may be made in correspondence with a portion 
of the internal resources of the IP transfer network 
shown in FIG 145 or FIG. 187. That is, a telephone set 
1508 : a media router 1560, a network node apparatus 
1 544 s a pilot telephone server 1 570, a telephone admin- 
istration server 1571, a telephone number server 1572, 
a table administration server 1573, a network node ap- 
paratus 1 547 correspond to the telephone set 1 208, the 
media router 1201, the network node apparatus 1244, 
the pilot telephone server 1270, the telephone adminis- 
tration server 1271 , the telephone number server 1 272, 
the table administration server 1273 and the network 
node apparatus 1247, respectively. 

«FUNCTION OF RELAY CONTROL UNIT» 

[0493] In the present invention, a point provided in the 
common line signal system is expressed by a signal sta- 
tion, and a point code is represented by a "signal station 
address". The relay control unit 1513 in the relay gate- 
way 1503 is equal to a relay signal station(STP) of a 
common line signal system, as viewed form the public 
switched telephone network 1501, and a signal station 
address "PC-3" is applied to the relay signal station. The 
relay control unit 1 51 3 manages a signal station address 
administration table 1527(referto FIG. 225). The relay 
control unit 1 51 3 retrieves the signal station address ad- 
ministration table, and then can acquire a signal station 
address of a exchanger employed in the public tele- 
phone network 1501 . The relay control unit 1513 deter- 
mines a producing rule as same as the rule of the public 
switched telephone network 1501. The producing rule 
is to produce a line number "CIC-n" written in a signalling 
unit which is transmitted to an NNI communication line 
1505, and is to produce a signal link selection "SLS-n". 
[0494] The relay control unit 1513 is assigned an IP 
address "GW03" and converts various sorts of messag- 
es(namely, I AM, ACM, CPG, ANM, REL, RLC etc.) of 
telephone call controls stored in an IP packet transmit- 
ted from the control I P communication line 1 507 into var- 
ious sorts of messages(namely, IAM, ACM, CPG, ANM, 



REL, RLC etc.) stored in a signalling unit by the common 
signal line system., and then, transmits these converted 
messages to the control communication line 1 505. Also, 
the relay control unit 1513 owns such a function having 

5 an opposite sense. That is, various sorts of telephone 
call control, which are stored in the signalling unit sent 
from the control communication line 1 505 are converted 
into messages stored in the IP packet, and then, the 
converted message is transmitted to the control IP com- 

10 munication line 1507. 

[0495] The IP address "GW03" and the signal station 
code "PC-3" assigned to the relay control unit 1513 are 
also IP address and signal station code assigned to the 
relay control unit 1503. 

15 

«FUNCTION OF VOICE CONTROL UNIT» 

[0496] The voice control unit converts voice stored in 
an IP packet transmitted from the voice IP communica- 

20 tion line 1 509 into a voice packet, and then transmits the 
voice frame to the voice communication line 1506. The 
voice frame is adapted to such a format of a frame which 
can be transferred within the public switched telephone 
network 1501, for instance, primary group interface 

25 (PR|, 23B+D) of the ISDN. Also, the voice control unit 
1516 owns a function opposite to the above-explained 
function. That is, the voice control unit 1516 converts a 
voice frame sent from the voice communication line 
1 506 of the public switched telephone network 1 501 into 

30 an IP frame format, and then transmits the converted IP 
frame to the voice IP communication line 1509. The 
voice control unit has an IP address used to transmit/ 
receive a voice IP frame. The IP address is employed 
so as to set a media path connection table. 

35 

«TELEPHONE NUMBER SERVER» 

[0497] When a telephone number is inquired to the 
telephone number server 1572, this telephone number 

40 server 1572 responds an IP address which is used to 
communicate a telephone set having the inquired tele- 
phone number. In such a case that a telephone commu- 
nication destination correspond to a relay gateway, the 
telephone number server 1572 responds a value of an 

45 |p address applied to the relay gateway. In such a case 
that a telephone communication destination corre- 
sponds to a gateway equipped with a capsulation func- 
tion, the telephone number server 1 572 responds to an 
IP address of a media router connected to a destination 

50 of the gateway. 

«CONNECTION PHASE» 

[0498] This is such an example that a telephone com- 
55 munication is made from the telephone set 1508 to the 
telephone set 1520. In this embodiment, an IP address 
"EA81" of the pilot telephone server 1570 is opened to 
the user of the IP transfer network 1500, and the media 
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router 1560 holds the IP address "EA81". When the 
handset of the telephone set 1508 is taken up ; a tele- 
phone call signal is transferred to the media router 1 560 
(Step N01 of FIG. 215), and the media router 1 560 con- 
firms telephone calling operation (Step N02). Next, the 
media router 1 560 produces such an IP packet 1 530(re- 
ferto FIG. 216), and then, transmits the IP packet 1530 
to the network node apparatus 1544(Step N03), where 
a transmission source IP address is an IP address "EAI* 
of the media router 1560, and a destination IP address 
is an external IP address "EA81 W of the pilot telephone 
server 1570. The IP packet 1530 contains a telephone 
number TN-r of the telephone set 1508 functioning as 
a transmission source, a telephone number 'TN-2" of 
the telephone set 1520 functioning as a destination, a 
UDP port number "5006", and additional information "In- 
fo-2", which are employed in order to allow the tele- 
phone set 1508 functioning as the transmission source 
to transmit the telephone voice. A payload portion of the 
IP packet 1530 is a UDP packet, both the transmission 
source and the destination port number of which are 
equal to "5060". 

[0499] The network node apparatus 1544 inputs the 
external IP packet 1530, and applies the IP capsulation 
operation (as previously explained in other embodi- 
ments) so as to form an internal IP packet 1531 (refer to 
FIG. 217) : and then transmits the IP packet 1531 to the 
pilot telephone server 1570 whose internal IP address 
is equal to "IA81"(Step N04). Upon receipt of the IP 
packet 1 531 , the pilot telephone server 1570 produces 
such an IP packet 1532-1 (refer to FIG. 218) in which the 
IP addresses "EA1, IA1, EA81, !A81 M contained in the 
IP packet 1 531 are included in a payload portion thereof. 
Then, the pilot telephone server 1 570 sends the IP pack- 
et 1532-1 to the telephone administration server 1571 
(Step N05). In this case, the pilot telephone server 1 570 
uses the previously held IP address "IA91" of the tele- 
phone administration server 1571 . 

« FORMING OF CIC ADMINISTRATION TABLE» 

[0500] The telephone administration server 1571 re- 
ceives the IP packet 1532-1 and writes the below-men- 
tioned items into a record of a CIC administration table 
managed by the telephone administration server 1571 , 
namely, the IP address ,, IA91" of the telephone admin- 
istration server 1571 , the procedure segment "I AM", the 
transmission source telephone number "TN-1 ", the des- 
tination telephone number "TN-2", both the external IP 
address "EA1" and the internal IP address W IA1" of the 
media router 1560, the voice communication port 
number "5006" provided in the IP packet 1532-1, both 
the external IP address "EA81" and the internal IP ad- 
dress "IA8 1 " of the pilot telephone server 1 570, the write 
time instant(year, months, day, hour, minute, second) 
"St-2"(see CIC administration table 1 571 -1 of FIG. 21 9). 
[0501] Next, the telephone administration server 
1571 indicates an IP packet 1532-2(refer to FIG. 220) 



for inquiring the destination telephone number "TN-2" to 
the telephone number 1572(Step N06). The telephone 
number server 1572 stores an IP address "GW03" into 
an IP packet 1532-3(refer to FIG. 221) and responds 

5 this IP packet(Step N07). The IP address "G\N03° is re- 
lated to apparatus and the like which are connected to 
the telephone set 1520. It should be noted that the ap- 
paratus and the like which are connected to the tele- 
phone set 1520 constitute the relay control unit 1513 in 

10 the relay gateway 1503 in this example! 

«ADMINISTRATION OF LINE NUMBER» 

[0502] The telephone administration server 1571 

15 adds the IP address "GW03" of the relay control unit 
1513 acquired from the telephone number server 1572 
into the CIC administration table 1571-1 (refer to FIG. 
219). Further, the telephone administration server 1571 
determines a CIC number "CIC-2" based upon the rule 

20 determined by the telephone administration server 1 571 
with respect to a set of the IP address "IA91 " of the tel- 
ephone administration server 1571 and the IP address 
"GW03" of the relay control unit 1513, and then writes 
the CIC number "CIC-2" into the CIC administration ta- 

25 ble. The condition is indicated in a record of a CIC ad- 
ministration table 1571-2(refer to FIG. 222). 
[0503] Next, the telephone administration server 
1571 produces an IP packet 1534(refer to FIG. 223) 
(IAM packet) from the IP packet 1532-1 (refer to FIG. 

30 218) with reference to the CIC administration table 
1571-2(refer to FIG. 222), and then transmits the IP 
packet 1534 to the relay control unit 1513(Step N09). In 
this case, a destination IP address of the IP packet 1 534 
corresponds to the IP address "GW03 U of the relay con- 

35 trolunit 1513. 

«OPERATION OF RELAY CONTROL UNIT» 

[0504] Upon receipt of the IP packet 1534(refer to 

40 FIG. 223) (Step N09), the relay control unit 1 51 3 derives 
from the IP packet 1534, the transmission source IP ad- 
dress "IA9r, the destination IP address "GW03", the 
line number "CIC-2", the procedure segment "IAM".. the 
transmission source telephone number "TN-1", the des- 

45 tination telephone number TN-2", both the external IP 
address "EA1" and the internal IP address "IA1" of the 
media router 1560. the voice communication port 
number "5006", both the external IP address "EA81 " and 
the internal IP address "IA81 " of the pilot telephone serv- 

50 er 1570. The relay control unit 1513 writes/records the 
derived items as a record of a CIC administration table 
151 3-1 (refer to FIG. 224) managed by the relay control 
unit 1513 in combination with a time instant M St-3". 
[0505] Further, the relay control unit 151 3 retrieves a 

55 signal station address administration table 1 527( refer to 
FIG. 225), indicates the telephone number 'TN-2" of the 
destination telephone 1520, and acquires a signal sta- 
tion address "PC-1 9 U of the exchanger 1 51 9 for manag- 
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ing the telephone set 1520. Furthermore, the relay con- 
trol unit 1513 determines both a CIC number "CIC-3" 
and a signal link selection "SLS-3" based upon such a 
rule which is previously defined with respect to the public 
switched telephone network 1501 . The relay control unit 
1513 writes the signal station address "PC-3" of the re- 
lay control unit 1513, the acquired "PC-19", the signal 
link selection "SLS-3", and the line number "CIC-3" as 
a new record of the address connection table 1525 in 
combination with a" media path identifier "MP-7". As a 
result, this address connection table becomes a table 
1525-1 (refer to FIG. 226). 

[0506] Subsequently, the relay control unit 1513 pro- 
duces a signalling unit 1535 which contains the signal 
station address "PC-3", the acquired "PC-19", the line 
number "CIC-3", the signal link selection "SLS-3", the 
message "IAM" required from the IP packet 1534, and 
the parameter M Para-2"(refer to FIG. 227), and then 
transmits this signalling unit 1 535 to the control commu- 
nication line 1505(Step N10). 

«COOPERATION BETWEEN RELAY CONTROL 
UNIT AND VOICE CONTROL UNIT» 

[0507] The relay control unit 1513 notifies the media 
path identifier "MP-7", internal IP address "IA1" for en- 
capsulation(Step 1513-1 in FIG. 228), the external IP 
address "EA1" of the media router 1560, and the voice 
communication port number "5006" via the information 
line 1515 to the voice control unit 1516. The voice con- 
trol unit 1516 writes the notified information as a record 
of the media path connection table 1528, and then re- 
ports the completion of the notified information writing 
operation (Step 1516-1). The media path identifier is 
used to discriminate voice communication path for tele- 
phone call. A record of a media path connection table 
1528-1 (refer to FIG. 231 ) indicates such information be- 
fore the writing operation, and a media path connection 
table 1528-2(refer to FIG. 232) indicates a written result. 
It should be noted that the voice control unit 1516 de- 
termines a logic communication line used to transmit 
voice data from the voice control unit 1516 to the voice 
communication line 1506, and writes a logic communi- 
cation line identifier "CH1"( namely, transmission chan- 
nel indicated by Channels) thereof as a record of the 
media path connection table 1528-2. 

«OPERATION OF SWITCHING NETWORK AND 
ACM MESSAGE» 

[0508] The exchanger 1518 receives the signalling 
unit 1535 via the control communication line 1505(Step 
N10), and thereafter transfers the signalling unit 1535 
to the exchanger 1 51 9(Step N 1 1 ) . The exchanger 1 51 9 
receives the signalling unit 1535, and confirms as to 
whether or not the destination telephone "TN-2" con- 
tained in the signalling unit 1535 can be received. If the 
telephone call can be received, then the exchanger 



1519 notifies a telephone reception notification to the 
telephone set 1520(Step N12). Furthermore, the tele- 
phone set 1520 produces such a signalling unit 1538-1 
(refer to FIG. 235) for notifying the reception of the sig- 
5 nailing unit 1535 and returns the signalling unit 1538-1 . 
The signalling unit is reached via the exchanger 1518 
(Step N13) to the relay control unit 1513(Step N14).The 
relay control unit 1513 acquires address information 
used to produce an IP packet based upon label infor- 

10 mation of the received signalling unit 1538-1 . and then 
produces an IP packet 1551 (ACM message, refer to 
FIG. 236) and further sends the IP packet 1551 to the 
telephone administration server 1571 (Step N15). 
[0509] The telephone administration server 1571 de- 

15 rives both the line number "CIC-2" and the procedure 
segment "ACM" from the received IP packet 1551, and 
investigates the CIC administration table 1571-2(refer 
to FIG. 222) held by the telephone administration server 
1571 so as to find out such a record indicative of the 

20 own IP address "IA91", the IP address "GW03" of the 
communication counter party, and the line number "CIC- 
2". Then, the telephone administration server 1571 re- 
writes a procedure segment column of the relevant 
record of the CIC administration table 1571-2 into the 

25 above-explained procedure segment "ACM". Next, the 
telephone administration server 1571 produces an IP 
packet which indicates that the ACM message is re- 
ceived, and notifies the IP packet to the media router 
1560(Steps N17, N18, N19). 

30 

«MEDIA PATH CONNECTION TABLE » 

[0510] After the process operation of the Step N10 
has been completed, the relay control unit 1513 adds 

35 the media path identifier "MP-7" to the voice control unit 
1516. Then, when the relay control unit 1513 requests 
both an IP address and a port number(Step 1513-2 in 
FIG. 228), the voice control unit 1516 answers the inter- 
nal IP address "IA1" for capsulation, the transmission 

40 source IP address "EA3" of the IP packet and the port 
number "5008" of the UDP packet to the relay control 
unit 1513(Step 1516-2), which are formed and sent to 
the voice communication line 1509 employed in the IP 
transfer network 1 500 by the voice control unit. It should 

45 also be noted that the voice control unit 1 51 6 secures a 
logic voice communication line for receiving voice data 
from the exchanger 1518, and determines an identifier 
"CH-2 M (reception channel indicated by Channel-R) to 
record this identifier in the record of the media path con- 

50 nection table 1528-3(refer to FIG. 233). 

[0511] The relay control unit 1513 receives the inter- 
nal IP address of the voice control unit 1516, the trans- 
mission source IP address "EA3" and the port number 
"5008" of the UDP packet provided in the speech control 

55 unit from the voice control unit 1 51 6, and writes this in- 
ternal IP address into the CIC management table 
151 3-1 (refer to FIG. 224). The resultant content is indi- 
cated in the CIC administration table 1513-2(refer to 
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FIG. 234). In this table, the address of the telephone 
proxy server is not contained. The voice control unit 
1516 previously holds one : or more internal IP address 
of the vice control unit 1 51 6, while one of these internal 
IP addresses is used as the above-explained internal IP 5 
address "IA3". 

«TRANSMISSION OF CPG MESSAGE» 

[0512] When the telephone set 1 520 reports the tele- 10 
phone calling operation to the exchanger i519(Step 
N20), the exchanger 1519 forms a signalling unit(CPG 
message) for notifying the telephone calling operation 
and transmits the signalling unit via the exchanger 1518 
(Step N21 ) to the relay control unit 1 51 3(Step N22). The 15 
relay control unit 1513 acquires address information 
used to an IP packet based upon the label information 
of the received signalling unit with reference to the ad- 
dress connection table 1525-1 (refer to FIG. 226), and 
produces a CPG message (FIG. 237) having an IP pack- 20 
et format. The IP packet is sent to the telephone admin- 
istration server 1571 (Step N23). The telephone admin- 
istration server 1571 notifies the notification of the tele- 
phone calling operation via the media router 1 560 to the 
telephone set 1 508(Steps N25 to N28). While the CPG 25 
message is formed, the relay control unit 1513 acquires 
the transmission source externa! IP address "EA3", the 
internal IP address "IA3", and the port number "5008" 
of the UDP packet within the voice control unit 151 6 from 
the CIC administration table 151 3-2(refer to FIG. 234), 30 
and then writes these acquired data into a CPG mes- 
sage 1552. The telephone administration server 1571 
derives the external IP address "EA3\ the internal IP 
address "IA3". and the port number "5008" from the re- 
ceived CPG packet 1 552, and may write the derived da- 35 
ta into the administration table 1 571 -2(referto FIG. 222). 

«TRANSMISSION OF ANM MESSAGE» 

[051 3] Next, when the user of the telephone set 1 520 *o 
responds to the telephone calling operation(Step N30), 
the exchanger 1519 forms a signalling unit(ANM mes- 
sage) for notifying the telephone responding operation 
and transmits the signalling unit via the exchanger 151 8 
(Step N31 ) to the relay control unit 1 51 3(Step N32). The 45 
relay control unit 1513 produces an ANM message 1 553 
having an IP packet format(refer to FIG. 238) based up- 
on the label information of the received signalling unit 
with reference to the address connection table 1525-1 
(refer to FIG. 226). The IP packet 1553 is sent to the so 
telephone administration server 1571 (Step N33). Then, 
the telephone administration server 1571 notifies the 
notification of the telephone response via the media 
router 1560 to the telephone set 1508(Steps N35 to 
N38). In other words, an IP packet 1554( FIG. 240) is sent 55 
from the telephone administration server 1571 to the pi- 
lot telephone server 1570(Step N35), and IP packet 
1555(FIG. 241) is sent from the pilot telephone server 



1570 to the network node apparatus 1544(Step N36), 
and an IP packet 1556(FIG. 242) is sent from the net- 
work node apparatus 1544 to the media router 1560 
(Step N37). 

[0514) When the relay control unit 1513 produces the 
ANM message, the relay control unit 1513 acquires the 
transmission source external IP address "EA3" 5 the in- 
ternal IP address "IA3" of the voice control unit 1516, 
and the port number "5008" of the UDP packet from the 
CIC administration table 1513-2(refer to FIG. 234), and 
then writes these acquired data into an ANM message 
1 553. The telephone administration server 1 571 derives 
the external IP address "EA3", the internal IP address 
"IA3", and the port number "5008" from the received re- 
sponse packet 1553, and may write the derived data into 
the administration table 1571-2(refer to FIG. 222). 

«WRITE TIMING INTO CIC MANAGEMENT TABLE 
1571 » 

[051 5] The timing at which the telephone administra- 
tion server 1571 derives the external IP address M EA3 W , 
the internal IP address "IA3\ and the port number 
"5008" and then writes the derived addresses into the 
CIC administration table 1571-2 is carried out only at 
one of the process operations defined at the step N23 
where the CPG message is received and the step N33 
where the ANM message is received. 

«SETTING OF IP COMMUNICATION RECORD BY 
RELAY CONTROL UNIT» 

[051 6) The relay control unit derives the IP addresses 
"EA3", " EA1", "IA3", "IA1 " from the internal record of the 
CIC administration table 151 3-3(refer to FIG. 239) atthe 
Step N33 : and then transmits the derived IP addresses 
to the table administration server 1576(Step N41). The 
table administration server 1576 sets the received IP ad- 
dresses as IP communication records "EA3, EA1 , IA3, 
IA1 " of the address administration table provided in the 
network node apparatus 1547(Step N42). It should be 
understood that both the record format of the address 
administration table and the address setting method to 
the record have already been explained in other embod- 
iments. 

«SETTING OF IP COMMUNICATION RECORD BY 
TELEPHONE ADMINISTRATION SERVER» 

[0517] Similarly, the telephone administration server 

1571 derives the IP addresses *'EA1 ", "EA3", "IA1", 
"I A3" from the internal record of the CIC administration 
table 1 51 3-3, and then transmits the derived IP address- 
es to the table administration server 1573(Step N43). 
The table administration server 1 573 sets the received 
IP addresses as IP communication records "EA1 , EA3, 
IA1 , 1 A3" of the address administration table provided in 
the network node apparatus 1544(Step N44). 
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« COMMUNICATION PHASE» 

[0518] A telephone communication established be- 
tween the user of the telephone set 1508 and the tele- 
phone set 1520 corresponds to steps similar to those 
explained in other embodiments. In this telephone com- 
munication, both an IP communication record indicated 
in the address administration table (namely, records of 
"EA1, EA3, IA1, IA3") of the network node apparatus 
1544, and an IP communication record indicated in an 
address administration table(namely : records of "EA3, 
EA1 , IA3, IA1") of the network node apparatus 1547 are 
employed. 

[051 9] The voice(speech) signal of the telephone set 
1508 is digitalized, and the digitalized voice data is de- 
scribed on the payload of the IP packet 1561 (refer to 
FIG. 243). In this case, both the destination address and 
the UDP port number, which are acquired in the above- 
explained connection phase are employed. In other 
words, the transmission source address corresponds to 
the IP address "EA1" of the media router 1560, the des- 
tination address corresponds to the IP address " EA3" of 
the voice control unit 1516 connected to the destination 
telephone set 1 520, "5006 M is employed as the UDP port 
number used in the voice transmission by the media 
router, and also ,, 5008 ,, is employed as the UDP port 
number used in the voice transmission by the voice con- 
trol unit 1516. The analog voice is sent from the tele- 
phone set 1508 : and the analog voice is digitalized to 
become a voice IP packet 1561 (refer to FIG. 243) in the 
media router 1560, and then the voice IP packet 1561 
is sent to the network node apparatus 1544. In this net- 
work node apparatus i 544, the digital voice data is cap- 
sulatedto become an IP packet 1562(referto FIG. 244) 
by using the IP communication records "EA1 . EA3, IA1 , 
!A3'\ and then, the IP packet 1562 is reached via the 
voice IP communication line, and the router 1524 to the 
network node apparatus 1 547. The network node appa- 
ratus 1547 inverse-capsulates the internal IP packet 
1562 by using the above-described IP communication 
records "EA3, EA1, IA3, IA1" to produce an IP packet 
1563(refer to FIG. 245). The IP packet 1563 into which 
the digitalized voice is stored is reached to the voice 
control unit 1516. The voice control unit derives the 
transmission source IP address "EA1 ", the transmission 
source port number "5006",. the destination IP address 
"EA3'\ and the destination port number "5008", which 
are contained in the IP packet 1563, and also refers to 
the media path connection table 1528-3(FIG. 233). 
While using a media path record equal to the transmis- 
sion source IP address "EA1", the transmission source 
port number "5006", the destination IP address "EA3", 
and the destination port number "5008", the digitalized 
voice contained in the IP packet 1563 is converted into 
a speech(voice) frame 1564(FIG. 246) having a format 
transferred to the voice communication line 1506. The 
speech frame 1564 is reached via the exchanger 1518 
to the exchanger 1519, so that voice is outputted from 



the telephone set 1 520. The voice stored in the speech 
frame sent from the telephone set 1 520 is transferred 
along a direction opposite to the above-explained direc- 
tion to be reached to the telephone set 1508. 

5 

« RELEASE PHASE» 

[0520] When the user of the telephone set 1 508 noti- 
fies the end of the telephone communication(Step N50 
10 of FIG. 215), the notification is notified from the media 
router 1 560 to the telephone administration server 1 571 
(Steps N51 to N53). The telephone administration serv- 
er 1571 returns the release completion to the media 
router 1560(Steps N64to N66). Also, the telephone ad- 
's ministration server 1571 sends an IP packet 1565(FIG. 
247) for notifying the telephone call release to the relay 
control unit 1513(Step N55). The relay control unit 1513 
returns an IP packet 1566(FIG. 248) for notifying the re- 
lease completion to the telephone administration server 
20 1 571 (Step N62). The relay control unit 1513 sends a tel- 
ephone call release notification to the relay exchanger 
1 51 8(Step N56), and then, the relay exchanger 1 51 8 re- 
turns the release completion to the relay control unit 
1513(Step N61). The relay control unit 1518 sends the 
25 telephone call release notification to the relay exchang- 
er 1 51 9(Step N57), and then, the relay exchanger 1 51 9 
returns the release completion to the relay exchanger 
1518(Step N60). The exchanger 1519 sends a tele- 
phone call cut-off signal to the telephone set 1520(Step 
30 N58). 

«DELETION OF MEDIA PATH RECORD» 

[0521] At the Step N55 f the relay control unit 1513 in- 
35 structs the voice control unit 1516 to delete the record 
of the media path of the media path connection table 
1528-3(Step 1513-3 of FIG. 230). The voice control unit 
1516 reports the record deletion of this media path(Step 
1516-3). The record may be used in operation/record 
40 (optional process). 

«DELETION OF IP COMMUNICATION RECORD 
AND CIC MANAGEMENT TABLE RECORD» 

45 [0522] After the Step N55 ; the telephone administra- 
tion server 1 571 transmits the line number "CIC-2" writ- 
ten in the release IP packet 1565 to the table adminis- 
tration server 1573(Step N73) so as to delete the IP 
communication records "EA1 , EA3, IA1, IA3" corre- 

50 sponding to the line number "CIC-2" provided in the net- 
work node apparatus 1 544(Step N74). Furthermore, the 
telephone administration server 1 571 deletes the record 
of the telephone set of the CIC administration table 
1571-2(referto FIG. 222) managed by the telephone ad- 

55 ministration server 1 571 . It should be noted that the tel- 
. ephone administration server 1571 may employ the 
record in the operation/record of the telephone call(op- 
tional process). 
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[0523] The relay control unit 1513 transmits the line 
number "CIC-2" written in the release IP packet 1566 to 
the table administration server 1576(Step N71) so as to 
delete the IP communication records "EA3, EAT, IA3, 
IA1" provided in the network node apparatus 1547(Step 
N72). Furthermore, the relay control unit 1513 deletes 
the record of the telephone set of the CIC administration 
table 1513-3(refer to FIG. 239) managed by the relay 
control unit 1513. It should be noted that the relay control 
unit 1513 may employ this record in the operation/record 
(optical process). 

[0524] Next, the operations of the 13-th embodiment 
will now be summarized. 

[0525] While the control IP communication line and 
the voice IP communication line of the telephone are 
separated from each other between the termination 
gateway equipped with the capsulation function and the 
relay gateway, the telephone communication can be es- 
tablished between the telephone set 1 and the tele- 
phone set 2 via the termination gateway equipped with 
the capsulation function, the relay gateway, the NNI in- 
terface communication line, and the public switched tel- 
ephone network. Both the telephone administration 
server in the termination gateway equipped with the 
capsulation function and the relay control unit in the re- 
lay gateway own the individual CIC administration ta- 
bles, and manage the line numbers by using these indi- 
vidual CIC administration tables. The relay control unit 
provided in the relay gateway converts the I P packet and 
the signalling unit by using the address connection table 
which contains the address information of the IP packet 
and the label information of the signalling unit. 
[0526] The relay control unit retrieves the signal sta- 
tion address administration table, indicates the tele- 
phone number of the destination telephone set, and ac- 
quires the signal station address of the exchanger for 
managing this telephone set. Also, the relay control unit 
determines the line number and the signal link selection 
based upon the rule previously determined by the public 
switched telephone network. 

[0527] While using the media path connection table 
contained in the voice control unit within the relay gate- 
way, the voice control unit converts the IP packet which 
stores the digital voice, and the voice signal which is 
transferred into the voice communication line of the NNI 
communication line. While using the address connec- 
tion table containing both the address information of the 
IP packet and the label information of the signalling unit, 
the voice control unit executes the conversion between 
the IP packet and the signalling unit. The voice control 
unit owns the IP address used to transmit/receive the 
voice IP packet, and then provides the IP address so as 
to set the media path connection table. 
[0528] While using the media path connection table, 
the voice control unit converts the IP packet which 
stores the digital voice, and the voice signal which is 
transferred into the voice communication line of the NNI 
communication line. The voice control unit secures the 



logic voice communication line which is used in the re- 
ception, or the transmission from the public switched tel- 
ephone network, and determines the identifier thereof. 
[0529] The termination gateway equipped with the 

5 capsulation function contains the relay control unit and 
the network node apparatus. The network node appa- 
ratus owns the IP capsulation function and the inverse- 
capsulation function. The relay control unit contains the 
telephone administration server, the telephone number 

10 server, the pilot telephone server and the table admin- 
istration server. The relay control unit transfers the tel- 
ephone call control packet to the relay control unit 
among the IP packets which are entered from the media 
router into the network node apparatus, and branches 

15 the voice IP packet to the voice IP communication line. 
As a consequence, the telephone sets 1508 and 1520 
can establish the telephone communication with each 
other via the IP transfer network 1500 and the public 
switched telephone network 1501 . 

20 

14TH EMBODIMENT IN WHICH IP TRANSFER IS 
EMPLOYED AS RELAY NETWORK 

[0530] In FIG. 249, reference numeral 1 400 shows an 

25 |p transfer network, reference numerals 1401 and 1402 
represent relay gateways, reference numeral 1403 
shows a gateway equipped with a capsulation function, 
reference numerals 1405 to 1407 represent public 
switched telephone networks(PSTN), reference numer- 

30 als 1408 to 1411 show subscriber exchangers, refer- 
ence numerals 1412 and 1413 denote relay exchang- 
ers, reference numerals 1415 and 1416 represent con- 
trol communication lines by the common line signal sys- 
tem, and reference numerals 1417 and 1418 indicate 

35 voice(speech) communication lines. Also, a set of the 
control communication line 1415 and the voice commu- 
nication line 1417 are an NNI communication line be- 
tween the exchanger 1 41 2 and the relay gateway 1 401 , 
whereas a set of the control communication line 1416 

^o and the voice communication line 141 8 is an NNI com- 
munication line between the exchanger 1413 and the 
relay gateway 1402. Reference numerals 1438 and 
1439 show address connection tables. Reference nu- 
merals 1441 and 1442 indicate gateway address admin- 

45 istration server("DNS-1 H in FIG. 273) and reference nu- 
merals 1443 and 1444 indicate signal station address 
administration server("DNS-2" in FIG. 274). Also refer- 
ence numerals 1429 and 1430 show media path con- 
nection tables. In the present invention, a point provided 

50 in the common line signal system is expressed by a sig- 
nal station, and a point code is represented by a "signal 
station address". 

[0531] The IP address of the relay gateway 1401 is 
"GW05 M . The relay control unit 1423 holds the IP ad- 
55 dress "GW05". Similarly, the IP address of the relay 
gateway 1 402 is "GW06", and the relay control unit 1424 
holds the IP address "GW06". 
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«COMMUNICATION BETWEEN TELEPHONE SETS 
1420 AND 1421» 

[0532] In the beginning, a description is made of a ter- 
minal to-terminal communication connection control 5 
method by which the telephone set 1420 is communi- 
cated with the telephone set 1421 via the public 
switched telephone network 1405 : the IP transfer net- 
work 1400, and the public switched telephone network 
1406. 10 

«CONNECTION PHASE» 

[0533] When the handset of the telephone set 1 420 
is taken up, a telephone call signal is transferred to the 15 
exchanger 1408(Step HA01 of FIG. 250), and the ex- 
changer 1408 confirms telephone calling operation 
(Step HA02). The exchanger 1408 notifies a telephone 
call setting request to the relay exchanger 1412(Step 
H03). Then, the relay exchanger 1412 accepts the tel- 20 
ephone call setting request to produce a signalling unit 
1451 of the common line signal system, and then trans- 
fers the signalling unit 1451 via the control communica- 
tion line 1415 to the relay control unit 1423 employed in 
the relay gateway 1401 (Step HA04). A destination sig- 25 
nal station code of the signalling unit 1451 is "DPC-r, 
a transmission source signal station code thereof is 
"OPC-1 a signal link selection thereof is "SLS-1 ", a line 
number thereof is "CIC-1 a message thereof is "lAM", 
and a parameter is n Para-1 M . The content of the param- 30 
eter "Fara-1 " contains both a telephone number "TN-1 " 
of the telephone set 1 420 and a telephone number TN- 
2" of the telephone set 1421 . A message "MSG-1" con- 
tained in the signalling unit 1451 shown in FIG. 249 im- 
plies "lAM". 35 

«OPERATION OF RELAY CONTROL UNIT 1423» 

[0534] The relay control unit 1423 receives the signal- 
ling unit 1451 (Step HA04). FIG. 273 represents such a 40 
procedure that the relay control unit 1423 converts the 
signalling unit 1451 into an IP packet 1542. The relay 
control unit 1423 receives the signalling unit 1451(Step 
S 1 461 -2 of FIG. 273) so as to derive signal station labels 
"DPC-1, OPC-1, SLS-1, CIC-1 "(Step S1461-3) con- 45 
tained in the signalling unit 1451 . The relay control unit 
1423 checks as to whether or not a signal station label 
is present in the address connection table 1438(Step 
S 1461 -4), namely such a record containing a set of the 
destination signal station code(DPC), the transmission 50 
source signal station code(OPC), the signal link selec- 
tion(SLS) and the line number(CIC). In this case, since 
there is no record coincident with each other in the ad- 
dress connection table 1438-1 (refer to FIG. 261), the 
signal station label is additionally written at the record 55 
of the address connection table 1438(Step S1461-5) 
and the relay control unit 1423 derives the telephone 
number n TN-2 H of the telephone number 1 421 within the 



parameter "Para-1", and inquiries the gateway address 
administration server 1441 to obtain an answer of an IP 
address of a gateway which manages the above-ex- 
plained telephone number "TN-2"(Step S1 461 -6). In this 
case, the relay control unit 1423 may acquire an IP ad- 
dress "D-ad-x"(namely, "GW06") of the relay gateway 
1402. In this case, both the gateway address adminis- 
tration server 1441 and 1442 receive input information 
of all of 1 0-digits of a telephone number, or upper-grad- 
ed 6 digits thereof(namely, both local area number and 
telephone office number), and provide output informa- 
tion of an IP address of a gateway which manages the 
telephone number. 

[0535] It should also be noted that the gateway ad- 
dress administration servers 1441 and 1442 may pro- 
vide the above information by the known way of domain 
name server(DNS) replacing the telephone number by 
a domain name. Furthermore, in the case that a total 
number of telephone numbers to be inquired is small, 
the gateway address administration server may be re- 
placed by the I P address administration table 1 441 -1 (re- 
fer to FIG. 251). In this case, the IP address administra- 
tion table 1441-1 corresponds to such a table list repre- 
sentative of a correspondence relationship between tel- 
ephone numbers and IP addresses of the relevant relay 
gateways. When a telephone number is designated, an 
IP address of the corresponding relay gateway may be 
obtained. It should also be noted that the IP address ad- 
ministration table has the same purpose as that of the 
IP transfer network output line table as explained in oth- 
er embodiments, namely, the IP address administration 
table may be used so as to retrieve the correspondence 
relationship between the telephone number and the IP 
address. 

[0536] The relay control unit 1423 holds the IP ad- 
dress "S-ad-x"(namely, "GW05") of the relay gateway 
1 401 , and produces an IP packet 1 452. The destination 
IP address of the IP packet 1452 is "D-ad-x u , the trans- 
mission source IP address thereof is "S-ad-x", the line 
number thereof is "CIC-x", and the message thereof is 
"lAM". The parameter "Para-x2 contains the telephone 
number "TN-1 " of the telephone set 1420 and the tele- 
phone number "TN-2" of the telephone set 1421. The 
above-explained message and parameter are acquired 
from the signalling unit 1451 (refer to FIG. 253). The re- 
lay control unit 1423 determines the line number "CIC- 
x" for every set of "S-ad-x" and M D-ad-x" based upon a 
predetermined rule, and employs the determined line 
number(Step S1 461 -7 of FIG. 273). For instance, while 
a value of a line number which is produced just before 
is saved in an internal memory, the relay control unit 
1423 adds the values of the line numbers one by one, 
and then produces a desirable value of the line number 
by employing the below-mentioned formula: 

CIC-x = CIC-x + 1 mod 65536 ??? (8) 
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[0537] At a time instant before the relay control unit 
1 423 receives the signalling unit 1 451 , the address con- 
nection table 1438 of the relay control unit 1423 be- 
comes empty., and the empty condition is indicated as 
an address connection table 1438-1 (refer to FIG. 261). s 
When the relay control unit 1423 produces an IP packet 
1 452, while the label information "DPC-1 , OPC-1 , SLS- 
1, ClC-1" contained in the signalling unit 1451 is com- 
bined with the label information "S-ad-x, D-ad-x, CIC-x" 
contained in the IP packet 1452, the relay control unit 10 
1423 further determines a media path identifier "MP-8", 
and then writes the media path identifier "MP-8" in the 
address connection table(Step S1461-8 of FIG. 273). 
The media path identifier is used to request a voice com- 
munication path with respect to the voice control unit is 
1427. The condition is indicated in an address connec- 
tion table 1438-2(refer to FIG. 262). 
[0538] Among the signal station address itemsfDPC- 
1 , OPC-1") contained in the record of the address con- 
nection table 1 438-2, the address item "DPC-1 " located 20 
on the left side corresponds to the signal station address 
of the relay connection gateway 1401 which holds the 
address connection table 1438-2. Similarly, among the 
IP address items("S-ad-x, D-ad-x") contained in the ad- 
dress connection table 1 438-2, the address item "S-ad- 25 
x" located on the left side corresponds to the IP address 
of the relay connection gateway 1401 which holds the 
address connection table 1438-2. A right end of the 
record is the media path identifier "MP-S". 

30 

«COOPERATION BETWEEN RELAY CONTROL 
UNIT AND VOICE CONTROL UNIT» 

[0539] Referring now to FIG. 249, a cooperation be- 
tween the relay control unit and the voice control unit 35 
will be described. The relay control unit 1423 indicates 
the media path identifier "MP-8" via the information line 
1429-1 to the voice control unit 1427(Step 1423-1 of 
FIG. 268). The voice control unit 1427secures an inter- 
nal IP address "IA5", an external IP address "EA5" and 40 
a voice communication port number "5010" of an inter- 
nal module of the voice control unit 1429 used for the 
voice communication, and notifies to the relay control 
unit 1423 via the information line 1429-1 (Step 1427-1). 
Furthermore, the voice control unit 1427 determines a 45 
logic communication line identifier "CH-1 " used to iden- 
tify a logic communication line for transmitting a voice 
frame to the voice communication line 1417, a logic 
communication line identifier "CH-2" for identifying a 
logic communication line used to receive a voice frame so 
from the voice communication line 141 7, and writes the 
logic communication line identifiers "CH-1" and "CH-2" 
into the media path connection table 1429. The written 
result is indicated in a media path connection table 
1429-1 (refer to FIG. 265). 55 
[0540] In the case that the logic communication line 
1417 corresponds to a primary group interface line of 
an ISDN communication line, the logic communication 



line identifier is constituted by a number of an ISDN com- 
munication apparatus and also a number for indicating 
a specific B-channel (namely, logic transfer line of user 
information). 

[0541 ] The relay control unit 1 423 writes into the CIC 
administration table, the IP address "GW05" of the relay 
gateway 1 401 ; the CIC number "ClC-2" which has been 
acquired in the above-explained manner, or has been 
produced; the telephone number "TN-1 " and "TN-2", the 
IP addresses "EA5"' and "IA5", and the port number 
"5010" contained in the signalling unit 1451 . The written 
result is shown as in the CIC administration table 1423-1 
(refer to FIG. 257). It should also be noted that since the 
procedure step is located after the Step H04, the proce- 
dure step is selected to be "IAM". «TRANSFER WITH- 
IN IP TRANSFER NETWORK» 

[0542] The relay control unit 1423 transmits the pro- 
duced(Step S1461-9) IP packet 1452 to the internal unit 
of the IP transfer network 1400(Step S1461-10), and the 
IP packet 1452 is reached via the control communica- 
tion line 1431-1 , the router 1431, and the control com- 
munication line 1431-2 to the relay control unit 1424 
contained in the relay gateway 1402(Step HA05). 

«SETTING OF CIC MANAGEMENT TABLE AND 
ADDRESS CONNECTION TABLE BY RELAY 
CONTROL UNIT 1424» 

[0543] The relay control unit 1424 receives the IP 
packet 1452(Step S1462-2 of FIG. 274). The relay con- 
trol unit 1424 derives an IP address, a message, a line 
number, and a parameter from the IP packet 1452(Step 
S 1462-3). In this case, the destination IP address of the 
IP packet 1452 is "D-ad-x", the transmission source IP 
address thereof is "S-ad-x", the line number thereof is 
"CIC-x", and the message thereof is "IAM" and also the 
parameter is "Para-x". The parameter "Para-x" contains 
both the telephone number 'TN-1 " of the telephone set 
1 420 and the telephone number "TN-2" of the telephone 
set 1421. The relay control unit 1424 checks as to 
whether or not a set of the corresponding IP addresses 
"S-ad-x" and "D-ad-x" and the line number is present in 
the address connection table 1439-1 (refer to FIG. 263) 
(Step S1 462-4). In this case, since there is no such a 
set, the relay control unit 1 424 derives the IP addresses 
"S-ad-x" and "D-ad-x", and also the line number address 
"CIC-x" so as to write these derived addresses into the 
address connection table 1439-1 (Step S1 462-5). The 
relay control unit 1424 indicates the telephone number 
"TN-2" of the destination telephone set to the signal sta- 
tion address administration server 1444, and acquires 
the signal station address "DPC-2" of the exchanger 
1 409 which manages the telephone set 1 421 having the 
telephone number "TN-2" (Step S1 452-6), and then 
write the acquired signal station address "DPC-2" into 
the address connection table 1439-1 of FIG. 263(Step 
S1 462-7). As a result, this address connection table be- 
comes 1439-2(refer to FIG. 264). A right end of the 
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record corresponds to a media path identifier "MP-9". 
[0544] The relay control unit 1424 determines a line 
number "CIC-2" and a signal link selection "SLS-2" 
based upon a predetermined rule with respect to the 
public switched telephone network 1406, and produces 
such a signalling unit 1453 containing the message 
"IAM" and a parameter "Para-2"(Step S1462-8), and 
then sends the signalling unit 1453 to the control com- 
munication line 1416(Step S1 462-9). 

«COOPERATION BETWEEN RELAY CONTROL 
UNIT AND VOICE CONTROL UNIT» 

[0545] Referring now to FIG. 249, a cooperation be- 
tween the relay control unit and the voice control unit 
will be described. The relay control unit 1424 indicates 
the following items via the information line 1430-1 to the 
voice control unit 1 428, namely, the media path identifier 
"MP-9", the internal IP address "IA5" and the external 
IP address "EA5" of the module provided in the voice 
control unit 1427, which have been acquired, and the 
port number "501 0" which is employed by the voice con- 
trol unit 1 4328 to transmit the voice. Then, the voice con- 
trol unit 1428 responds to the voice control unit 1428, 
the internal IP address "IA5" and the external I P address 
"EA6" of the module inside the voice control unit 1428 
and the port number "5012" which is used by the voice 
control unit 1428 to send the voice. In this procedure, 
the voice control unit 1 428 writes two pairs of the IP ad- 
dresses and the port numbers (namely, internal IP ad- 
dress "IA5", external IP address "EA5" and port number 
"5010"; internal IP address "IA6", external IP address 
"EA6" and port number "501 2") into the media path con- 
nection table 1430. Furthermore, the voice control unit 
1428 determines a logic communication line identifier 
"CH-3" used to identify a logic communication line for 
transmitting a voice frame to the voice communication 
line 1418, a logic communication line identifier "CH-4" 
for identifying a logic communication line used to receive 
a voice frame from the voice communication line 1418, 
and writes the logic communication line identifiers "CH- 
3" and "CH-4" into the media path connection table 
1 430 . The written result is indicated in a media path con- 
nection table 1 430-1 (refer to FIG. 266). 
[0546] The media path connection table 1430-1 owns 
the following implication: When such an IP packet(pay- 
load is UDP) which contains the transmission IP ad- 
dress "EA5", the transmission source port number 
"5010", the destination IP address "EA6", and the des- 
tination port number "5012" and also the IP capsulated 
packet of which the transmission source IP address is 
"IA5" and the destination IP address is "IA6", are re- 
ceived the digitalized voice contained in this UDP pay- 
load is transmitted to the logic communication line iden- 
tifier "CH-3" of the logic communication line 1418. Also, 
when the digitalized voice is received from the logic 
communication line identifier "CH-4", the digitalized 
voice is stored into such an IP packet(payload is UDP) 



is received which contains the transmission IP address 
"EA6", the transmission source port number "501 2" ; the 
destination IP address "EA5", and the destination port 
number "501 0", and then, the IP packet is converted into 
5 the IP capsulated packet of which the transmission 
source IP address is "IA5" and the destination IP ad- 
dress is "IA6", transmitted to the IP transfer network 
1400. 

10 «OPERATION OF PUBLIC SWITCHED TELEPHONE 
NETWORK 1406» 

[0547] The signalling unit 1453 is reached to the relay 
exchanger 1413(Step HA06), the signalling unit 1453 is 
'5 transferred into the public switched telephone network 
1406, and then is reached to the exchanger 1409 (Step 
HA07). The exchanger 1409 checks as to whether or 
not the telephone set 1421 having the telephone 
number "TN-2" is allowed to receive a telephone call. 
^0 When the call reception is allowed, the exchanger 1 409 
notifies a telephone call setting request(call reception 
notification) to the telephone set 1421 (Step HA08). 
[0548] Next, the exchanger 1 409 produces the signal- 
ling unit 1454 shown in FIG. 254. In the signalling unit 
25 1 454 1 the destination signal station address is "DPC-3": 
the transmission source signal station address is "O PC- 
S'"; the signal link selection is "SLS-3"; and the line 
number is "CIC-3." in this case, the value of "OPC-3" is 
the value of "DPC-2"; the value of "DPC-3" is the value 
30 of "OPC-2"; the value of "SLS-3" is the value of "SLS- 
2"; and the value of "CIC-3" is the value of "CIC-2". In 
other words, the signal station address corresponds to 
such a value that the address of the transmission source 
signal station is replaced by the address of the destina- 
35 tion signal station at the previous step, and there are no 
changes in the values of the signal link selection and the 
line number. The exchanger 1409 transfers the signal- 
ling unit 1 454 into the public switched telephone network 
1406, and this signalling unit 1454 passes through the 
40 exchanger 1413(Step HA11), and then is reached via 
the control communication line 1 41 6 to the relay control 
unit 1424 of the relay gateway 1402(Step HA12). 
[0549] The relay control unit 1 424 receives the signal- 
ling unit 1454(Step S1461 -2 of FIG. 273) so as to derive 
45 a signal station label contained in the signalling unit 
1454(Step S1461-3), and checks as to whether or not 
the address connection table 1439 contains the same 
record content as the derived signal station labels 
"DPC-3, OPC-3, SLS-3, CIC-3". In this case, since there 
50 j s the coincident record in the address connection table 
1439-2, the relay control unit 1424 produces an IP pack- 
et 1455 shown in FIG. 255(Step S1461-9 of FIG. 273), 
and transmits the IP packet 1455 to the IP transfer net- 
work 1400(Step S1461-10). In the IP packet 1455, the 
55 transmission IP address is "S-ad-u"; the destination IP 
address is "D-ad-u"; and the line number is "CIC-u". In 
this case, the value of the IP address "S-ad-u" is the 
value of the IP address "D-ad-u"; the value of the IP ad- 
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dress "D-ad-u" is the value of the IP address "S-ad-x"; 
and the value of the IP address "CIC-u tt Is the value of 
the IP address "CIC-x". In other words, the address of 
the relay station gateway corresponds to such a value 
that the transmission source of the IP address of the IP 5 
packet 1452 is replaced by the destination thereof, and 
there is no change in the line numbers. The IP packet 
1455 is reached via the control communication line 
1 431 -2, the router 1 431 , and the control communication 
line 1431-1 to the relay control unit 1423(Step HA13 of 10 
FIG. 250). The relay control unit 1423 receives the IP 
packet 1455(Step S1 462-2 of FIG. 274) so as to derive 
the IP addresses "S-ad-u" and "D-ad-u", and the line 
number "CIC-u" from the IP packet 1455. Then, in the 
address connection table 1 438, the label information "S- 15 
ad-u° is made coincident with "D-ad-x"; the label infor- 
mation "D-ad-u" is made coincident with "S-ad-x"; and 
the line number "CIC-u n is made coincident with "CIC- 
x". As a result, the relay control unit 1423 produces a 
signalling unit 1 456 shown in FIG. 256(Step S1 462-8 of 20 
FIG. 274). Next, the signalling unit 1456 is sent to the 
control communication line 1415(Step S1 462-9), and is 
reached to the relay exchanger 1412(Step HAM). The 
signalling unit 1456 is transferred into the public 
switched telephone network 1405 and then is reached 25 
to the exchanger 1408(Step HA15). 
[0550] On the other hand, the telephone set 1 421 re- 
turns a signalling unit indicative of the telephone calling 
operation to the exchanger 1409 in response to the call 
reception notification of the Step HA08(Step HA20). The 30 
exchanger 1409 notifies a signalling unit(CPG mes- 
sage) indicative of the telephone calling operation to the 
exchanger 1413(Step HA21). The exchanger 1413 
transmits the signalling unit via the control communica- 
tion line 1416 to the relay control unit 1424 of the relay 35 
gateway 1402{Step HA22), and produces such an IP 
packet for notifying the telephone calling operation in 
accordance with such a procedure similar to that shown 
in FIG. 273 with reference to the address connection ta- 
ble 1439-2 thereof. The produced IP packet is reached 40 
via the control communication line 1431-2, the router 
1431 , and the control communication line 1431-1 to the 
relay control unit 1423(Step HA23). 
[0551] The relay control unit 1423 receives the IP 
packet to produce such a signalling unit for notifying the 
telephone calling operation, and then sends the signal- 
ling unit to the control communication line 1415(Step 
S1 462-9). The signalling unit is reached via the relay 
exchanger 1412(Step HA24) to the exchanger 1408 
(Step HA25). The exchanger 1408 notifies such a fact so 
that the telephone unit 1421 is being called to the tele- 
phone set 1420(Step HA26). 

[0552] Next, when the user of the telephone set 1 421 
responds to the telephone call(Step HA30), a signalling 
unit for notifying a response is subsequently transmitted 55 
from the exchanger 1409, and then is reached via the 
exchanger 1413(Step HA31) to the relay control unit 
1424(Step HA32). The relay control unit 1424 produces 



an IP packet(ANM) for notifying a response with refer- 
ence to the connection address table 1439, and this IP 
packet is reached via the control communication line 
1 431 -2, the router 1 431 . the control communication line 
1431-1 to the relay control unit 1423(Step HA33). The 
relay control unit 1423 produces a signalling unit for no- 
tifying a response with reference to the connection ad- 
dress table 1438, and the signalling unit is reached via 
the control communication line 1 41 5 and the exchanger 
1412(Step HA34) to the exchanger 1408(Step HA35). 
The exchanger 1 408 sends a response signal to the tel- 
ephone set 1420(Step HA36). 

«COMPLETION OF ADDRESS CONNECTION 
TABLE» 

[0553] Referring now to FIG. 249, a description will be 
made of a completion of an address connection table. 
In the case that the relay control unit 1423 indicates the 
media path identifier "MP-8", the acquired external IP 
address "EA6" of the module in the voice control unit 
1 428, and the port number "50 1 2" which is used to send 
the voice by the voice control unit 1 428 to the voice con- 
trol unit 1427, the voice control unit 1427 writes both the 
IP address "EA6" and the port number "5012" into the 
media path connection table 1429-1 (FIG. 265) so as to 
accomplish a media path connection table 1429-2(refer 
to FIG. 267), and notifies to the relay control unit 1423 
(Syep 1427-2). 

[0554] In the connection phase, the line number "CIC- 
1" set by the public switched telephone network 1405 
for setting the telephone lines of the telephone sets 
1420/1421 may be made in correspondence with the 
line number "CIC-x" set by the IP transfer network 1400 
in the address connection table 1438, whereas the line 
number "CIC-x" set by the IP transfer network 1 400 may 
be made in correspondence with the line number "CIC- 
2" set by the public switched telephone network 1406 in 
the address connection table 1439. These two corre- 
spondence relationships are made constant from the 
beginning of the telephone communications of the tele- 
phone sets 1 420 and 1 421 until the end of the telephone 
communications. 

«COMMUNICATION PHASE» 

[0555] While the above-described procedure is car- 
ried out, the telephone communication can be estab- 
lished between the telephone set 1420 and the tele- 
phone set 1 421 , so that the voice communication is per- 
formed(Step HA38). The voice sent from the telephone 
set 1420 is separated into the call connection control 
signal and the voice signal in the exchanger 1408, and 
thereafter are supplied to the exchanger 1412. These 
signals are transmitted via the voice communication line 
1417, the voice control unit 1427 employed in the relay 
gateway 1 401 . via the voice communication line 1433-1 , 
the router 1433, the voice communication line 1433-2, 
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and the voice control unit 1428 provided in the relay 
gateway 1402.. and further via the voice communication 
line 1 41 8, the exchanger 1 423, and the exchanger 1 409 
to the telephone set 1421 . The voice signals are trans- 
ferred from the telephone set 1 421 to the telephone set 5 
1420 along a direction opposite to the above-explained 
direction. This embodiment is featured by that the com- 
munication lines used to the voice signal and the tele- 
phone connection control can be separated from each 
other between the exchanger 1408 and the exchanger ic 
1409. 

«RELEASE PHASE» 

[0556] When the user puts on the handset, the com- 15 
munication release condition is notified from the tele- 
phone set 1420 to the exchanger 1408(Step HA40 of 
FIG. 250), and the exchanger 1408 notifies the release 
message(REL) to the exchanger 1412(Step HA41). 
When the exchanger 1412 receives the release mes- 20 
sage, the exchanger 1412 immediately returns the re- 
lease completion message(RLC) to the exchanger 1 408 
(Step HA55), and notifies the release message(REL) to 
the relay control unit 1423(Step HA42). The relay control 
unit 1423 returns the release completion message 25 
(RLC) to the exchanger 1412(Step HA54). The relay 
control unit 1423 notifies the release message(REL) to 
the relay control unit 1424(Step HA43), and the relay 
control unit 1424 returns the release completion mes- 
sage(RLC) to the relay control unit 1423(Step HA53). 30 
The relay control unit 1 424 notifies the release message 
(REL) to the exchanger 1473(Step HA44). The ex- 
changer 1413 returns the release completion message 
(RLC) to the relay control unit 1424(Step HA52). The 
exchanger 1413 notifies the release message( REL) to 35 
the exchanger 1409(Step HA45). The exchanger 1409 
returns the release completion message(RLC) to the ex- 
changer 1 41 3(Step HA51 ). The exchanger 1 409 notifies 
the release notification to the telephone set 1421 (Step 
HA46). 4 o 
[0557] When the relay control unit 1423 judges at the 
Step HA42(Step S1 463-2 of FIG. 275) that the signalling 
unit corresponds to the release message(REL)(Steps 

5 1463- 3, S1 463-4, S1 463-5), the relay control unit 1423 
deletes the relevant record of the address connection 45 
table(Step S1 463-6). As a result, the record of the ad- 
dress connection table 1438-2(refer to FIG. 262) be- 
comes empty as indicated in the address connection ta- 
ble 1438-1 (refer to FIG. 261). Similarly, when the relay 
control unit 1 424 judges at the Step H A43(Step S1 464-2 so 
of FIG. 276) that the message contained in the signalling 
unit corresponds to the release message(REL)(Steps 

51464- 3, S1464-4, S1464-5), the relay control unit 1424 
deletes the relevant record of the address connection 
table(Step S1 464-6). As a result, the record of the ad- ss 
dress connection table 1439-2(refer to FIG. 264) be- 
comes empty as indicated in the address connection ta- 
ble 1439-1 (refer to FIG. 263). 



«DELETION OF MEDIA PATH RECORD» 

[0558] At the Step HA43, the relay control unit 1423 
instructs the voice control unit 1 429 to delete the record 
of the relevant media path "MP-8" of the media path con- 
nection table 1429-2(refer to FIG. 267), and the voice 
control unit 1 427 reports the deletion of the record of the 
media path connection table(refer to FIG. 271)(Step 
1427-3). Also, at the Step N53, the relay control unit 
1424 instructs the voice control unit 1428 to delete the 
record of the relevant media path "MP-9" of the media 
path connection table 1 430-1 (refer to FIG. 266), and the 
voice control unit 1 428 reports the deletion of the record 
of the media path connection table(Step 1428-2). It 
should be understood that the record may be employed 
in the operation/recording operation. 

«COMMUNICATION BETWEEN TELEPHONE SET 
1420 AND TELEPHONE SET 1422» 

[0559] The terminal-to-terminal communication con- 
nection control method has been described in other em- 
bodiments, in which the telephone call is made from the 
telephone set 1422 via the media router 1404, the ter- 
mination gateway equipped with the capsulation func- 
tion 1403, the relay gateway 1402, and the public 
switched telephone network 1406 to the telephone set 
1421. In other words, such a terminal-to-terminal com- 
munication control method in which the telephone com- 
munication is established among the telephone set 
1 -media router-IP transfer network side-public switched 
telephone network-telephone set 2 has already been 
explained in other embodiments. Another terminal-to- 
. terminal communication connection method in which a 
telephone communication is established among the tel- 
ephone set 2-public switched telephone network-IP 
transfer network-media router-telephone set 1 operable 
in an opposite sense may be readily accomplished by 
way of a similar procedure to the above-explained pro- 
cedure. As apparent from the foregoing description, 
such a terminal-to-terminal communication connection 
control method may be easily realized in which a tele- 
phone call is made from the telephone set 1420 via the 
public switched telephone network 1405, the relay gate- 
way 1401 , the termination gateway 1403 equipped with 
the capsulation function, and the media router 1404 to 
the telephone set 1422. Furthermore, such a terminal- 
to-terminal communication connection control method 
may be easily realized in which a telephone call is made 
from the telephone set 1420 via the public switched tel- 
ephone network 1405, the relay gateway 1401 , the ter- 
mination gateway 1403 equipped with the capsulation 
function, and the media router 1404, the UNI communi- 
cation line 1419, and the public switched telephone net- 
work 1 407 to the telephone set 1 423. 
[0560] The operations of the 14th embodiment will 
now be summarized. In the terminal-to-terminal commu- 
nication control between two telephone sets, the infor- 
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mation goes through the telephone set 1, the public 
switched telephone network 1 , NNI interface communi- 
cation line 1 , the relay gateways 1 and 2 belonging the 
IP transfer network, the NNI interface communication 
line 2, the public switched telephone network 1 and the 5 
telephone set 2 consecutively. 

15. 15TH EMBODIMENT IN WHICH VOICE LINE IS 
" NOT tP-CAPSULATED : 

w 

[0561] This 15-th embodiment is featured by that a 
network node apparatus employed in other embodi- 
ments is replaced by a so-called "non-IP-capsulation 
type termination apparatus", a termination gateway of 
other embodiments is substituted by a so-termed "non- is 
capsulation type termination apparatus", and further, a 
relay gateway of other embodiments is replaced by a 
so-called "non-capsulation type relay gateway". Also, in 
this 15-th embodiment, while a voice(speech) IP packet 
is not IP-capsulated, both a table administration server 20 
and a telephone proxy server are omitted. 
.* [0562] In FIG . 277, reference numeral 1 600 shows an 
IP transfer network, reference numeral 1601 indicates 
a public switched telephone network, reference numeral 
1602 represents a non-capsulation type termination 25 
gateway, reference numeral 1603 denotes a termination 
apparatus, reference numeral 1604 is a termination 
gateway control unit(SEP), and reference numeral 1605 
shows a non-capsulation type relay gateway. Reference 
numeral 1 606 represents a relay control unit(STP), ref- 30 
erence numeral 1607 shows a voice control unit, refer- 
ence numeral 1608 indicates a relay exchanger, refer- 
ence numeral 1 609 represents a subscriber exchanger, 
reference numeral 1610 denotes a telephone set having 
a telephone number "TN-1", and reference numeral 35 
1611 indicates a telephone set having a telephone 
number "TN-2". Also, reference numerals 1612 and 
1613 show control IP communication lines, reference 
numerals 1614 and 1615 represent voice IP communi- 
cation lines, reference numeral 1616 shows a control 40 
communication line of a common line signal system, ref- 
erence numeral 1617 denotes a voice communication 
line, reference numeral 1620 shows an address admin- 
istration table, reference numeral 1671 denotes a tele- 
phone administration server, and also reference numer- 45 
al 1 672 represents a telephone numberserver. The non- 
capsulation type relay gateway 1605 corresponds to 
such a relay gateway capable of mutually communicat- 
ing with the non-capsulation type termination gateway 
1 602. An IP address by which the apparatus and the like so 
such as the media router 1 660 and telephone sets, pro- 
vided outside the IP transfer network 1 600 can be used 
is referred to as an "external IP address", whereas an 
IP address exclusively used in the IP network, by which 
the apparatus provided outside the IP transfer network 55 
1600 cannot be used is called as an "interna! IP ad- 
dress". The telephone administration server 1 671 owns 
both an external IP address "EA91" and an internal IP 



address "IA91", and may improve information security 
performance while the external IP address "EA91" and 
the internal IP address "IA91" are separately used. 

«CONNECTION PHASE» 

[0563] This is such an example that a telephone com- 
munication is made from the telephone set 1610 to the 
telephone set 1 61 1 . When the handset of the telephone 
set 1610 is taken up, a telephone call signal is trans- 
ferred to the media router 1660(Step B01 of FIG. 278), 
and the media router 1660 confirms telephone calling 
operation(Step B02). Next, the media router 1660 pro- 
duces such an IP packet 1630(refer to FIG. 279), and 
then, transmits the IP packet 1630 to the termination ap- 
paratus 1603(Step B03), which contains a transmission 
source IP address "EA1", a destination IP address 
"EA91 ", a telephone number "TN-1 " of the telephone set 
1610, a telephone number "TN-2" of the telephone set 
i 61 1 , a voice transmission port number "5006" and ad- 
ditional information "lnfo-2". In this case, the IP address 
"EA1" corresponds to an IP address of the media router 
1660, the IP address "EA91" corresponds to an external 
IP address of the telephone administration server 1 671 , 
a payload portion of the IP packet 1 630 is a UDP packet, 
and both a transmission source port number and a des- 
tination port number are equal to "5060". 

«PACKET FILTER BY TERMINATION 
APPARATUS» 

[0564] Upon receipt of the IP packet 1630, the termi- 
nation apparatus 1 603 checks as to whether or not all 
of the transmission source IP address "EA1 " the trans- 
mission source port number "5060", the destination IP 
address "EA91", and the destination port number 
"5060", which are contained in the IP packet 1630, are 
registered as a record contained in the address admin- 
istration table 1 620. In this case, since all of these items 
are registered as a record indicated on a first row of an 
address administration table 1620-1 (refer to FIG. 280), 
the termination apparatus 1 603 converts the destination 
IP address "EA91" contained in the IP packet 1630 into 
the internal IP address "IA91" of the telephone admin- 
istration server 1 671 (namely, NAT function). Next, in re- 
sponse to an instruction of an output interface "IF1612" 
located at a right end of the relevant record provided in 
the address administration table 1620, the termination 
apparatus 1 603 sends out an IP packet 1 631 to the con- 
trol IP communication line 1612(Step B04). It should be 
noted that when both the IP address and the port 
number contained in the received IP packet 1630 are 
not registered into the address administration table 
1620, the IP packet 1630 is discarded. As explained 
above, the filtering process operation of the IP packet is 
carried out by this termination apparatus 1 603. 
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«FORMING OF CIC ADMINISTRATION TABLE » 

[0565] The telephone administration server 1671 re- 
ceives the IP packet 1631 and writes the below-men- 
tioned items into a record of a CIC administration table 
held by the telephone administration server 1631, 
namely, the internal IP address "IA91" of the telephone 
administration server 1671, the procedure segment 
"I AM", the transmission source telephone number "TN- 
1", the destination telephone number "TN-2", the exter- 
nal IP address "EA1 the voice transmission port 
number "5006" and a write time instant(year, month, 
day, hour, minute, second) "ST6" as a CIC administra- 
tion table 1 671 -1 (refer to FIG. 281 ). 
[0566] Next, the telephone administration server 
1671 indicates an IP packet 1 632-1 (refer to FIG. 282) 
for inquiring the destination telephone number "TN-2" to 
the telephone number server 1672(Step B06). The tel- 
ephone number server 1672 stores an IP address 
"GW03" into an IP packet 1632-2( refer to FIG. 283) and 
responds this IP packet 1632-2(Step B07). In this case, 
the above-described IP address "GW03" constitutes an 
IP address of the relay gateway 1605. 

•COADMINISTRATION OF LINE NUMBER» 

[0567] The telephone administration server 1 671 de- 
termines a CIC number "CIC-2" based upon the CIC 
number forming rule determined with respect to a set of 
the IP address "IA91" of the telephone administration 
server 1671 and the IP address "GW03" of the relay 
gateway 1605 : and then writes the CIC number M CIC-2" 
into the CIC administration table together with the IP ad- 
dress "GW03". The condition is indicated in a record of 
a CIC administration table 1671-2(refer to FIG. 284). 
Next, the telephone administration server 1671 produc- 
es an I P packet 1 634(ref erto FIG. 285)(IAM packet) with 
reference to the CIC administration table 1 671 -2 and the 
IP packet 1631 , and then transmits the IP packet 1 634 
to the relay gateway 1605(Step B09). 

«OPERATION OF RELAY CONTROL UNIT» 

[0568] Upon receipt of the IP packet 1634(refer to 
FIG. 285) (Step B09), the relay control unit 1606 derives 
from the IP packet 1 634, the transmission source IP ad- 
dress "IA91", the destination IP address "GW03", the 
line number "CIC-2", the procedure segment "IAM", the 
transmission source telephone number "TN-1", the des- 
tination telephone number "TN-2", the external IP ad- 
dress "EA1" : and the voice transmission port number 
"5006". The relay control unit 1606 writes/records the 
derived items as a record of a CIC administration table 
1605-1 (refer to FIG. 286) held by the relay gateway 
1605 in combination with a time instant "St-7". 
[0569] Further, the relay control unit 1606 retrieves a 
signal station address administration table 1 627(refer to 
FIG. 287), indicates the telephone number "TN-2", and 



acquires a signal station address "PC-09" of the ex- 
changer 1 609 for managing the telephone set 1 6 1 1 . Fur- 
thermore, the relay control unit 1606 determines both a 
CIC number "CIC-3" and a signal link selection "SLS-3" 

5 based upon such a rule which is previously defined with 
respect to the public switched telephone network 1 601 . 
The relay control unit 1606 writes the signal station ad- 
dress "PC-3" of the relay gateway 1605, the acquired 
"PC-09", the signal link selection "SLS-3", and the line 

10 number "CIC-S", the IP address "GW03", the IP address 
"IA91", and the line number "CIC-2" as a new record of 
the address connection table 1625 in combination with 
a media path identifier "MP-7". As a result, this address 
connection table becomes a table 1625-1 (refer to FIG. 
15 288). 

[0570] Subsequently, the relay control unit 1606 pro- 
duces a signalling unit 1635(refer to FIG. 289) which 
contains the signal station addresses "PC-09" and "PC- 
3", the line number "CIC-3", the signal link selection 
20 "SLS-3", the message "IAM", the telephone numbers 
'TN-1 " and 'TN-2" and then transmits the signalling unit 
1 635 to the control communication line 1 61 6(Step B1 0). 

«COOPERATION BETWEEN RELAY CONTROL 
25 UNIT AND CONTROL UNIT» 

[0571] The relay control unit 1606 notifies the media 
path identifier "MP-7", the external IP address "EA1", 
and the voice transmission port number "5006" via the 

30 information line 1 629 to the voice control unit 1 607. The 
voice control unit 1 607 writes the notified information as 
a record of the media path connection table 1 628. Fur- 
thermore, the voice control unit 1 607 determines a logic 
communication line used to transmit voice data from the 

35 voice control unit 1 607 to the voice communication line 
1617, and writes a logic communication line identifier 
"CH-1 " thereof as a record of the media path connection 
table 1628. The above-explained result is indicated in 
the media path connection table 1628-1 (refer to FIG 

40 290). 

«OPERATION OF SWITCHING NETWORK AND 
ACM MESS AG E» 

45 [0572] The exchanger 1608 receives the signalling 
unit 1635 via the control communication line 1616(Step 
B10), and thereafter transfers the signalling unit 1635 to 
the exchanger 1 609(Step B1 1 ). The exchanger 1 609 re- 
ceives the signalling unit 1635, and confirms as to 

50 whether or not the destination telephone number "TN- 
2" contained in the signalling unit 1 635 can be received. 
If the telephone call can be received, then the exchanger 
1 609 notifies a telephone reception notification to the 
telephone set 1611 (Step B12). Furthermore, the tele- 

55 phone set 1 635 produces such a signalling unit 1 635-1 
(refer to FIG. 292) for notifying the reception of the sig- 
nalling unit 1635 and returns the signalling unit 1635-1, 
The signalling unit is reached via the exchanger 1608 
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(Step B13) to the relay gateway 1605(Step B14). The 
relay control unit 1606 acquires address information 
used to produce an IP packet based upon label infor- 
mation of the received signalling unit 1635-1 , and then 
produces an IP packet 1651 (ACM message, refer to 
FIG. 293) and further sends this IP packet 1651 to the 
telephone administration server 1671 (Step B15). The 
telephone administration server 1 671 derives both the 
line number "CIC-2" and the procedure step "ACM" from 
the received IP packet 1651, and investigates the CIC 
administration table 1 671 -2( refer to FIG. 284) held by 
the telephone administration server 1671 so as to find 
out such a record indicative of the own IP address 
"IA91", the IP address n GW03 M of the communication 
counter party and the line number "CIC-2". Then, the 
telephone administration server 1 671 rewrites a proce- 
dure step column of the relevant record of the CIC ad- 
ministration table 1671-2 into the above-explained pro- 
cedure step "ACM". 

[0573] Next, the telephone administration server 
1671 produces an IP packet which indicates that the 
ACM message is received, and notifies this IP packet to 
the media router 1660(Steps B18, B19). 

«MEDIA PATH CONNECTION TABLE» 

[0574] While a process operation is carried out in par- 
allel to the above-explained Step B1 0, or after the proc- 
ess operation of the Step B10 has been completed, the 
relay control unit 1 606 indicates the media path identifier 
"MP-7" to the voice control unit 1607. At the same time, 
when the relay control unit 1 606 requests both an IP ad- 
dress and a port number. As a result, the voice control 
unit 1607 answers both the transmission source IP ad- 
dress "EA7" of the I P packet and the port number "5008" 
of the UDP packet to the relay control unit 1606, which 
are sent to the voice IP communication line 1615. It 
should also be noted that the voice control unit 1 607 se- 
cures a logic voice communication line for receiving 
voice data from the exchanger 1 608, and determines an 
identifier "CH-2" to record the identifier in the record of 
the media path connection table 1628-2(refer to FIG. 
291). The media path connection table 1628-2 is ar- 
ranged in such a manner that a left side of a record of 
the media path connection table constitutes both the IP 
address "EA7" and the port number "5008" of the voice 
control unit 1 607, and a right side thereof constitutes the 
IP address "EA1" and the port number "5006" of the 
communication counter party. The relay control unit 
1606 receives both the IP address "EA7" and the port 
number "5008", and then writes the received items into 
the CIC administration table 1605-1 (refer to FIG. 286). 
The resultant data is indicated in a CIC administration 
table 1605-2(refer to FIG. 296). 

«TRANSMISSION OF CPG MESSAGE» 

[0575] When the telephone set 1611 reports the tele- 



phone calling operation to the exchanger 1609(Step 
B20), the exchanger 1609 forms a signalling untt(CPG 
message) for notifying the telephone calling operation 
and transmits the signalling unit via the exchanger 1 608 

5 (Step B21 ) to the relay control unit 1 606(Step B22). The 
relay control unit 1606 acquires address information 
used to produce an IP packet based upon the label in- 
formation of the received signalling unit with reference 
to the address connection table 1625-1 (refer to FIG. 

10 288), and produces a CPG message 1652(FIG. 294) 
having an IF packet format. The IP packet is sent to the 
telephone administration server 1671 (Step B23). The 
telephone administration server 1 671 notifies the notifi- 
cation of the telephone calling operation via the media 

15 router 1660 to the telephone set 1610(Steps B26 to 
B28). While the CPG message is formed, the relay con- 
trol unit 1606 acquires the external IP address W EA7 M , 
and the port number "5008" from the CIC administration 
table 1605-2(refer to FIG. 296), and then writes these 

20 acquired data into a CPG message 1 652. The telephone 
administration server 1671 derives the external IP ad- 
dress "EA7", and the port number "5008" from the re- 
ceived CPG packet 1 652, and may write the derived da- 
ta into the administration table 1 671 -2(ref er to FIG . 284). 

25 

«TRANSMISSION OF ANM MESSAGE» 

[0576] Next, when the user of the telephone set 1 61 1 
responds to the telephone calling operation(Step B30), 
30 the exchanger 1609 forms a signalling unit(ANM mes- 
sage) for notifying the telephone responding operation 
and transmits this signalling unit via the exchanger 1 608 
(Step B31 ) to the relay control unit 1 605(Step B32). The 
relay control unit 1 606 produces an ANM message 1 653 
35 having an IP packet format(refer to FIG. 295) based up- 
on the label information of the received signalling unit 
with reference to the address connection table 1625-1 
(refer to FIG. 288). The IP packet 1653 is sent to the 
telephone administration server 1 671 (Step B33). Then, 
40 the telephone administration server 1671 notifies the 
notification of the telephone response via the media 
router 1660 to the telephone set 1610 (Steps B36 to 
B38). In other words, an IP packet 1656(refer to FIG. 
299) is sent from the telephone administration server 
45 1 671 via the termination apparatus 1 603(Step B36) to 
the media router 1 660(Step B37). 
[0577] When the relay control unit 1 606 produces the 
ANM message, the relay control unit 1606 acquires the 
external IP address "EA7", and the port number "5008" 
so from the CIC administration table 1605-2(refer to FIG. 
296), and then writes these acquired data into an ANM 
message 1653. The telephone administration server 
1 671 derives the external IP address "EA7". and the port 
number "5008" from the received response packet 
55 1 653, and may write the derived data into the adminis- 
tration table 1671-2(referto FIG. 284). 
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*<WRITE TIMING INTO CIC ADMINISTRATION 
TABLE» 

[0578] The timing at which the telephone administra- 
tion server 1671 derives the external IP address "EA7", 
and the port number "5008" and then writes the derived 
addresses into the CIC administration table 1 671 -2, and 
produces a CIC administration table 1671-3(refer to 
FIG. 297) is carried out only at one of the process oper- 
ations defined at the Step B23 where the CPG message 
is received and the Step B33 where the ANM message 
is received. 

«WRITTEN INTO ADDRESS MANAGEMENT 
TABLE» 

[0579] The telephone administration server 1 671 de- 
rives from the CIC administration table 1671-3(FIG. 
297), the following items, i.e., the external IP address 
"EA1 " of the media router 1 660 connected to the trans- 
mission source telephone set 1610, the port number 
"5006" which is used by the media router 1 660 so as to 
transmit the voice, the external IP address "EA7" con- 
tained in the voice control unit 1607, and the port 
number "5008" which is employed by the voice control 
unit 1607 so as to transmit the voice data. Then, this 
telephone administration server 1 671 writes the derived 
items into an address administration table 1620 of the 
termination apparatus 1603 in combination with a voice 
sending interface "I F1 61 4" (Step B39). The resultant da- 
ta is indicated on records "EA1 , 5006, EA7, 5008, 
IF1614" of a third row of an address administration table 
1620-2(referto FIG. 298). 

«COMMUNICATION PHASE» 

[0580] A telephone communication established be- 
tween the user of the telephone set 1610 and the tele- 
phone set 1611 corresponds to steps similar to those 
explained in other embodiments. The analog voice 
(speech) signal of the telephone set 1 61 0 is digitalized, 
and the digitalized voice data is described on the pay- 
load of the IP packet 1661(refer to FIG. 300). In this 
case, the transmission source address of the IP packet 
1661 corresponds to the IP address "EA1" of the media 
router 1 660, the destination address corresponds to the 
acquired IP address "EA7" of the voice control unit 1 607, 
the voice transmission port number of the media router 
corresponds to "5006", and the UDP port number em- 
ployed by the voice control unit 1 607 so as to transmit 
the voice data corresponds to "5008". 
[0581] Since both the IP address and the port number 
contained in the IP packet 1661 are involved in the 
record "EA1.5006, EA7, 5008, IF1614" of the third row 
of the address administration table 1 620-2, the IP pack- 
et 1661 is sent out as an IP packet 1662(FIG. 277) to 
the voice IP communication line 1 61 4 by way of the des- 
ignation of the output line interface "IF 1 614", and there- 



after is reached via the router 1624 and the voice IP 
communication line 1615 to the voice control unit 1607 
of the relay gateway 1 606. . 

[0582] The voice control unit 1 607 derives both the IP 

5 address and the port numbers "EA1 , 5006, EA7, 5008" 
from the received IP packet 1662, and then retrieves 
such a record that both an IP address and a port number 
thereof are made coincident with the derived I P address/ 
port number within the media path connection table 

10 1 628-2(FIG. 291). In this case, since a set of an IP ad- 
dress and a port number contained in a record of a first 
row of the media pass connection table 1 628-2 is made 
coincident with the derived IP address/port number, the 
IP packet 1 662 is regarded as the formal IP packet and 

15 therefore is received. When there is no coincident set, 
the above-explained IP packet is discarded. Next, the 
digitalized voice contained in the IP packet 1662 is con- 
verted into a speech (voice) frame 1664(refer to FIG. 
301 ) having a format transferred to the voice communi- 

20 cation line 1 61 7. The speech frame 1 664 is reached via 
the exchanger 1608 to the exchanger 1609, so that 
voice is outputted from the telephone set 1611. The 
voice stored in the speech frame sent from the tele- 
phone set 1611 is transferred along a direction opposite 

25 to the above-explained direction to be reached to the 
telephone set 1610. 

«RELEASE PHASE» 

30 [0583] When the user of the telephone set 1 61 0 noti- 
fies the release of the telephone communication(Step 
B50 of FIG. 278), this notification is notified from the me- 
dia router 1660 to the telephone administration server 
1 671 (Steps B51 to B53). The telephone administration 

35 server 1671 returns the call release completion to the 
media router 1660 (steps B64 to B66). Also, the tele- 
phone administration server 1671 sends an IP packet 
1 665(refer to FIG. 302) for notifying the telephone call 
release to the relay control unit 1 606(Step B55). The re- 

40 lay control unit 1606 returns an IP packet 1666(FIG. 
303) for notifying the release completion to the tele- 
phone administration server 1671 (Step B62). The relay 
control unit 1 606 sends a telephone call release notifi- 
cation to the relay exchanger 1 608(Step B56), and then, 

45 the relay exchanger 1 608 returns the release comple- 
tion to the relay control unit 1606(Step B61). The relay 
control unit 1608 sends the telephone call release noti- 
fication to the relay exchanger 1609(Step B57), and 
then , the relay exchanger 1 609 returns the release com- 

50 pletion to the relay exchanger 1 608(Step B60). The ex- 
changer 1609 sends a telephone call cut-off signal to 
the telephone set 1 611 (Step B58). 

«DELETION OF MEDIA PATH RECORD» 

55 

[0584] At the Step B55, the relay control unit 1 606 in- 
structs the voice control unit 1 607 to delete the record 
of the media path of the media path connection table 
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1 628-2(refer to FIG. 291 ) in accordance with this media 
path connection table 1628-2, and also instructs to de- 
lete the relevant record of the CIC administration table 
1 605-2<refer to FIG. 296). Furthermore, the relay control 
unit 1 606 deletes the relevant record of the address con- 
nection table 1 625-1 (FIG. 288) which is set in the above- 
explained telephone communication connection con- 
trol. 

«DELETION OF ADDRESS ADMINISTRATION 
TABLE AND CIC ADMINISTRATION RECORD» 

[0585] The telephone administration server 1671 in- 
structs the termination apparatus 1 603 to delete the rel- 
evant record of the CIC administration table 1 671 ^(re- 
fer to FIG. 297), which is set in the telephone commu- 
nication connection control, and also to delete the rele- 
vant record of the address administration table 1 620-2 
(FIG. 298) managed by the termination apparatus 1 603 
(Step B69). 

«ONE VARIATION IN TERMINATION APPARATUS» 

[0586] The termination apparatus 1 603 may not exe- 
cute the function(NAT function) capable of changing an 
address of a received IP packet. In this alternative case, 
the external IP address "EA91 " of the telephone admin- 
istration server is made coincident with the internal IP 
address "IA91". 

«ANOTHER VARIATION IN TERMINATION 
APPARATUS» 

[0587] Alternatively, an IP address may not be con- 
tained in the address administration table 1 620 provided 
in the termination apparatus 1 603, and the changed ad- 
dress administration table 1620 is indicated as an ad- 
dress administration table 1620-3(FIG. 304). In this al- 
ternative case, while no IP address is registered, the 
port number "5060" is employed in the terminal-to-ter- 
minal connection control of the telephone sets, and the 
port numbers from "5004" to "5048" are employed in the 
telephone voice communication, and IP packets of other 
port numbers are discarded. As previously explained, it 
is prohibited to transmit/receive IP packets other than 
the telephone. 

[0588] Since the 15th embodiment is operated in the 
above-explained manner, both the telephone sets 1 61 0 
and 1611 can establish the telephone communications 
via both the IP transfer network 1600 and the public 
switched telephone network 1601. The relay gateway 
contains both the relay control unit and the voice control 
unit, whereas the relay control unit contains both the ad- 
dress connection table and the signal station address. 
The voice control unit contains the media path connec- 
tion table. The voice control unit determines the logic 
communication channel provided in the voice commu- 
nication line, and writes the channel identifier "CH-j" into 



the media path connection table. While the non-capsu- 
lation type termination gateway and the non-capsulation 
type relay gateway are employed, the IP packet filtering 
operation is carried out by which only such an IP packet 

5 may pass that the set of the IP address and the port 
number is registered based upon the address adminis- 
tration table of the termination apparatus employed in 
the non-capsulation termination gateway. Alternatively, 
the IP packet filtering operation may be carried out by 

10 which only such an IP packet may pass that the port 
number is registered based on the address packet. Also, 
the telephone communication may be carried out be- 
tween the telephone set connected to the public 
switched network and the telephone set connected to 

15 the IP transfer network. 

1 6TH EMBODIMENT IN WHICH CONTROL LINE AND 
VOICE LINE ARE SEPARATED FROM EACH OTHER, 
AND ARE CONNECTED TO PUBLIC SWITCHED 
20 TELEPHONE NETWORK : 

[0589] In FIG. 305, reference numerals 1700 and 

1701 show IP transfer networks, reference numeral 

1 702 represents a public switched telephone network 
25 (PSTN), reference numerals 1 703 and 1 704 show gate- 
ways equipped with a capsulation function, reference 
numeral 1 705 represents a relay gateway connected to 
a control line 1738 of a common line signal system, ref- 
erence numerals 1706 and 1707 show relay gateways 

30 connected to an IP communication line, reference nu- 
merals 1710,1713and1718 are relay control units, ref- 
erence numerals 1714 and 1715 show network node ap- 
paratus, and reference numerals 1716 and 1717 indi- 
cate voice(speech) control unit. Also, reference numer- 

35 als 1720 and 1721 indicate telephone sets, reference 
numeral 1 725 to reference numeral 1 729 represent con- 
trol communication lines, and reference numerals 1731 
to 1 736 indicate voice(speech) communication lines. Al- 
so, reference numerals 1725 to 1736 indicate IP com- 

40 munication lines, and reference numeral 1 738 denotes 
a control communication line of a common line signal 
system, and reference numeral 1739 shows a voice 
communication line. The network node apparatuses 
1714 and 1 71 5 own IP capsulation functions which have 

45 been described in other embodiments. The IP transfer 
networks 1700 and 1701 are individual IP transfer net- 
works operated by different communication companies. 
However, an IP packet may be transferred from one IP 
transfer network to the other IP transfer network via any 

so one of the communication lines 1 727 and 1 734. 

[0590] As previously explained in other embodiments, 
the relay control unit 171 0 employed in the termination 
gateway 1 703 equipped with the capsulation function 
contains a telephone administration server, a telephone 

55 proxy server, a telephone number server, and a table 
administration server. Similarly, the relay control unit 
1 71 3 includes a telephone administration server, a pilot 
telephone server, a telephone administration server and 
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a table administration server. 
«CONNECTION PHASE» 

[0591 J This is such a case that a telephone commu- 
nication is made from a telephone set 1720 to another 
telephone set 1721. In FIG. 306, reference numeral 
1700-1 shows a range of the IP transfer network 1700, 
and reference numeral 1 701 -1 represents a range of the 
IP transfer network 1701 . When the handset of the tel- 
ephone set 1720 is taken up, a telephone call signal is 
transferred to the media router 1722(Step E01). The 
media router 1 722 confirms the telephone call operation 
(Step E02). Next the media router 1 722 produces an IP 
packet for requesting a telephone call connection con- 
taining the telephone number "TN-1" of the telephone 
set 1720 which constitutes the transmission source, and 
the telephone number "TN-2" of the telephone set 1 721 
which constitutes the destination, and then transmits the 
IP packet to the network node apparatus 1714. While 
the network node apparatus 1 714 enters the IP packet, 
the network node apparatus 1714 produces an internal 
IP packet by applying the IP capsulation operation as 
previously explained in other embodiment, and trans- 
mits the IP packet to the termination gateway equipped 
with the capsulation functions 1710(Step E03). 
[0592] The relay control unit 1710 produces an IP 
packet 1 750 for requesting a telephone call connection, 
and then sends the IP packet to the connection IP com- 
munication line 1725. As a result, the IP packet 1750 is 
reached via the control IP communication line 1726 to 
the relay control unit 1711 (Step E05). The IP packet 
1 750 contains a transmission source IP address "S-ad- 
4", a destination IP address "D-ad-4", a line' number 
"CIC-4", a message "IAM", and a parameter "Fara-4". 
The above-described parameter contains both the tele- 
phone numbers TN-1" and "TN-2". The destination IP 
address "D-ad-4" corresponds to an IP address of the 
relay control unit 1713. The IP packet 1750 is directly 
reached via the control communication line 1728 to the 
relay control unit 1713 employed in the relay gateway 
1704 (Step E07). 

[0593] It should be noted that both the relay control 
units 1 71 1 and 1712 may records the IP address "S-ad- 
4" and "D-ad-4", the line number "CIC-4", the message 
"IAM", the telephone numbers "TN-1" and "TN-2" from 
the IP packet 1750 as a CIC administration table 1711-1 
(FIG. 307) as explained in other embodiments. Also, the 
relay control unit 1 712 holds such a telephone number 
server as explained in other embodiments. The relay 
control unit 1712 may retrieve a new destination IP ad- 
dress within the IP transfer network 1701 of the IP pack- 
et 1750 based on the destination telephone number 
"TN-2" and may use this new IP address as a destination 
IP address of the IP packet 1 750. The IP packet 1 751 
sent out from the relay control unit 1712 is identical to 
the IP packet 1750, or the above-explained packet to 
which the new IP address is set. 



[0594] The IP packet 1751 is reached via the control 
communication lines 1 728 and 1 729 to the relay control 
unit 1713 of the termination gateway equipped with the 
packet function 1704(Step E07). As previously ex- 

5 plained in other embodiments, the relay control unit 
1713 is arranged by a telephone administration server, 
a telephone proxy server, a telephone number server, 
and a table administration server. The telephone admin- 
istration server employed in the relay control unit 1713 

10 sends such an I P packet for notifying a telephone calling 
request to a media router based upon the IP packet 
1 751 , and the media router 1 723 receives the IP packet 
(Sstep E08). 

[0595] The media router 1 723 notif ies a telephone call 
15 setting request to the telephone set 1721 (Step E09), 
and returns such an IP packet for notifying that the step 
EOS is received(Step E11). The relay control unit 1713 
produces an ACM packet and returns this ACM packet 
(Step E1 2), and the ACM packet is reached via the relay 
20 control units 1712, 1711 and 1710 to the media router 
1 722(Steps E1 3, E1 4 and E1 5). When the telephone set 

1 721 notifies a telephone calling notification to the me- 
dia router(Step E20), the telephone calling notification 
is notified via the media router 1 723, the relay control 

25 units 1713, 1712, 1711, 1710.. and the media router 

1722 to the telephone set 1720(Steps E21 to E26). 
When the telephone set 1721 responds, a telephone 
calling operation of the telephone set 1721 to the tele- 
phone set 1 720 is notified via the media router 1 723, the 

30 relay control units 1 71 3, 1 71 2, 1 71 1 , 1 71 0, and the me- 
dia router 1722, so that the telephone communication 
can be established. 

[0596] The voice communication is carried out be- 
tween the telephone set 1720 and the telephone set 
35 1 721 (Step E38). The voice sent from the telephone set 
1 720 is digitalized in the media router 1 722 to be stored 
into the IP packet, and the IP packet is reached via the 
network node apparatus 1 71 4, the communication lines 
1 731 , 1 732, 1 733, the voice control unit 1 71 6, the com- 
40 munication line 1734, the voice control unit 1717, the 
communication lines 1735, 1736, and the network node 
apparatus 1715 to the media router 1723. In this media 
router 1723, the digitalized voice is converted into the 
analog voice which is reached to the telephone 1721. 
45 The IP-capsulation operation and the inverse-capsula- 
tion operation of the IP packet in the network node ap- 
paratus 1714 and 1715 are explained in other embodi- 
ments. When the telephone set 1 720 issues the release 
request(Step E40), as previously explained, a series of 
50 telephone call release operations and telephone call re- 
lease completion are performed, so that the telephone 
communication is completed(Steps E41 to E45, Steps 
E51 to E55). 

55 «CONNECTION OF VARIOUS SORT OF 
NETWORKS» 

[0597] FIG. 291 is a diagram for representing a con- 
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nection between public switched networks and IP trans- 
fer networks by including other embodiments. 
[0598] In FIG. 308, reference numerals 1760 and 
1761 represent public switched telephone networks 
(PSTN) : reference numerals 1762 and 1763 represent 
IP transfer networks, reference numerals 1764 and 
1765 show subscriber exchangers(LS), reference nu- 
merals 1 766 and 1 767 show relay exchanger, reference 
numerals 1768 and 1771 show termination gateways 
equipped with a capsulation function, reference numer- 
als 1 772 and 1 773 represent relay gateways, reference 
numerals 1776 to 1779 denote media routers and refer- 
ence numerals 1780 to 1785 indicate telephone sets. 
Each of the exchangers contains a relay control unit and 
a voice control unit. Each of the termination gateways 
equipped with the capsulation function and each of the 
relay gateways contain a relay control unit and a voice 
control unit. The exchanger is connected to the gateway 
by a control communication line and a voice control line. 
The network node apparatus are installed among the 
control lines between the relay gateway 1 772 and the 
termination gateways equipped with the capsulation 
functions 1768 and 1769. The network node apparatus 
are installed among the control lines between the relay 
gateways 1 773 and the termination gateways equipped 
with the capsulation functions 1 770 and 1 771 . Since the 
construction has been explained in other embodiments, 
this construction is omitted in FIG. 308. 
[0599] As previously explained, for instance, the tele- 
phone sets 1 782 and 1 785 can establish the telephone 
communications through the media router 1 776, the ter- 
mination gateway equipped with the capsulation func- 
tion 1768, the relay gateways 1772 and 1773, the ter- 
mination gateway equipped the capsulation function 
1771, and the media router 1779 under control of the 
terminal-to-terminal communication control. 
[0600] Also, the telephone set 1780 and the tele- 
phone set 1785 can establish the telephone communi- 
cation via the exchangers 1764 and 1766, the relay 
gateways 1772 and 1773, the termination gateway 
equipped with the capsulation function 1771, and the 
media router 1 779 under control of the terminal-to-ter- 
minal communication control. Furthermore, the tele- 
phone set 1 780 and the telephone set 1 781 can estab- 
lish the telephone communication via the exchangers 
1 764 and 1766, the relay gateways 1 772 and 1773, and 
the exchangers 1 767 and 1 765 under control of the ter- 
minal-to-terminal communication control. It should be 
understood that the case is advantageous for such a 
condition that the switching set 1766 is geographically 
separated far from the switching set 1 767. 

« EXAMPLE WITH EMPLOYMENT OF NON- 
CAPSULATION TYPE TERMINATION GATEWAY» 

[0601] This example is similar to the above-explained 
connections of the various sorts of networks. As shown 
in FIG. 309, termination gateways equipped non-capsu- 



lation function 1 768x to 1 771 x are newly employed with- 
out using the termination gateways equipped with the 
capsulation function 1 768 to 1 771 . Also, while the relay 
gateways 1 772 and 1 773 are not used, non -capsulation 
5 type relay gateways 1772x and 1773x are newly used 
which can be mutually communicated with the termina- 
tion gateways equipped with the non-capsulation func- 
tion. 

[0602] As previously described, the telephone com- 
10 munications can be established between the telephone 
sets 1782 and 1785. between the telephone sets 1780 
and 1785, and between the telephone sets 1780 and 
1781 under control of terminal-to-terminal communica- 
tion connection controls. As explained in the above op- 
's eration, the telephone communication can be carried 
out between the two telephone sets from the telephone 
set 1 via the media router 1 , both the termination gate- 
way equipped with the capsulation function and the re- 
lay gateway belonging to the IP transfer network 1 , via 
20 another relay gateway and another termination gateway 
equipped with the capsulation function belonging to the 
IP transfer network 2, and the media router 2 to the tel- 
ephone set 2. Furthermore, the telephone communica- 
tion can be carried out between the two telephone sets 
25 from the telephone set 1 via the media router 1 , both the 
termination gateway equipped with the non -capsulation 
function and the relay gateway equipped with the non- 
capsulation function belonging to the I P transfer network 
1 , via another relay gateway and another termination 
30 gateway equipped with the capsulation function belong- 
ing to the IP transfer network 2, and the media router 2 
to the telephone set 2. 

17. 17TH EMBODIMENT CONDUCTING MULTICAST 



[0603] The following description is made with refer- 
ence to the FIGS. 310 to 31 2. Network node apparatus- 
es 1801 to 1805 and routers 1807 to 1809 are provided 

40 within an IP transfer network 1800. The network node 
apparatuses and the routers are interconnected by IP 
communication lines directly or indirectly via a network 
node apparatus or a router. Terminals 1810-1 to 
1810-19 having an IP packet transmission/reception 

45 function are connected via an IP communication line to 
a network node apparatus. Reference numerals 1811-1 
to 1815-1 indicate address administration tables of the 
network node apparatuses, and reference numerals 
1817-1 to 1819-1 indicate route tables of the routers. 

50 [0604] Reference numeral 1868(in FIG. 311) shows 
major locations of servers far implementing the terminal- 
to-terminal communication connection control function 
in multicast communication. Reference numeral 1857 
indicates a multicast administration server. Reference 

55 numerals 1 855 and 1 856 are user service servers. Ref- 
erence numerals 1853 and 1854 are receptionists. Ref- 
erence numeral 1851 is a multicast service provider. 
Reference numeral 1 852 is a multicast service purchas- 
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er. Reference numeral 1850. is a router. Reference nu- 
meral 1 859 is a tree construction server. Reference nu- 
meral 1 858 is a network resource administration server 
for the IP transfer network 1800. Reference numerals 
1861 to 1863 are table administration servers. Refer- 
ence numerals 1841 to 1845 are overflow communica- 
tion lines to which IP packets out of schedule are out- 
putted. Each of the servers and routers within the IP 
transfer network 1800 has IP communication means 
which is provided with an IP address and thereby can 
exchange information with each other by transmitting 
and receiving an IP packet. Here, in the present embod- 
iment, each server and router can be provided with a 
plurality of multicast IP addresses in addition to the prop- 
er IP address. 

[0605] The terminal 1810-2 serves also as a transmis- 
sion terminal for transmitting the multicast data in a mul- 
ticast service. The multicast service includes what is 
called multimedia data such as digitized voice, fax data, 
still images and moving images. 

«COMMUNICATION RECORD» 

[0606] Each line of the address administration table 
is called a communication record or an IP communica- 
tion record. The second line "101, E01, E26, I26, G03, 
F02" in the address administration table 1811-1 is called 
a communication record between an external address 
"E01 M and an external address "E26," or a communica- 
tion record defining an IP communication route between 
the terminal 1810-2 having an external* address "E01" 
and the terminal 1810-16 having an external address 
"E26". When the content of a communication record is 
"a, b, c, d, e, f," the first item is "a," and the second item 
is "b," and so on. When an item is an address, it is ex- 
pressed as, for example, the third address item is "c". 
[0607] The first item of a communication record is 
called a transmission source internal IP address provid- 
ed to a transmission source logical terminal(a logical 
connection point between an external IP communication 
line and a network node apparatus). The second item is 
called a transmission source external IP address. The 
third item is called a destination external IP address. The 
fourth item is called a destination internal IP address 
provided to a transmission source logical terminal. The 
fifth item is called an output destination specification of 
the internal IP packet. The sixth item is called an output 
destination specification of the external IP packet. 

«IP TRANSFER BETWEEN TWO TERMINALS» 

[0608] The terminal I810-2(in FIG. 310) is provided 
with an external IP address "E01". The terminal end of 
the communication line 1822 on the network node ap- 
paratus 1 801 side is provided with an internal IP address 
"101". The terminal 1810-16(in FIG. 312) is provided 
with an external IP address "E26". The terminal end of 
the communication line 1 826-6 on the network node ap- 



paratus 1 804 side is provided with an internal IP address 
"I26". The values in the address administration tables 
1811-1 to 1815-1 of the network node apparatuses are 
shown in a state that the initial values have been set by 
5 a method similar to that described in the other embodi- 
ments. The following description is made for the case of 
IP packet transfer. 

[0609] The terminal 1810-2 sends out an external IP 
packet 1 829-1 having a transmission source external IP 
io address "E01" and a destination external IP address 
"E26" onto the communication line 1 822. The network 
node apparatus 1801 then receives the external IP 
packet 1 829-1 Next, the network node apparatus 1 801 
confirms that the record "101 , E01 , E26, I26, G03, F02" 
'5 in the second line of the address management table 
1811-1 contains above-mentioned three acquired IP ad- 
dresses, that is, an internal IP address "101 " provided to 
the terminal end of the communication line 1810-2, a 
transmission source external IP address "E01" within 
20 the received external IP packet 1 829-1 , and a destina- 
tion external IP address "E26" : then forms an internal IP 
packet using "101 , I26" included in the record, and then 
sends it out as an internal IP packet 1829-2 onto the 
communication line 1823-2 specified by "G03" included 
25 in the record. In the above-mentioned procedure of cap- 
sulation, since the internal packet output specification 
"G03"(the fifth item) of the communication record "101 , 
E01, E26 : I26, G03 : F02" in question is other than "0", 
an internal IP packet is formed by IP encapsulation 
30 thereby to be output. However, in case that the internal 
packet output specification is "0", the IP packet in ques- 
tion is not encapsulated and is transferred to the over- 
flow communication line 1841 of the network node ap- 
paratus. 

55 [061 0] The router 1 809 receives the internal IP packet 
1 829-2, and then sends out an internal IP packet 1 829-3 
obtained by copying the internal IP packet 1 829-2, onto 
the communication line 1824-2 specif ied by the output 
interface U G2 1 " specified by the route table 1819-1. The 

40 network node apparatus 1804 receives the internal IP 
packet 1 829-3, then confirms that the record "126, E26, 
E01 , 101 , G36, F1 6" in the third line of the address ad- 
ministration table 1814-1 contains three IP addresses 
"I26, E01 : 101 "within the internal IP packet 1829-3, then 

45 restores an external I P packet by decapsulation in which 
the IP header of the internal IP packet 1829-3 is elimi- 
nated, and then sends it out as an external IP packet 
1 829-4 onto the communication line 1 826-6 specified by 
the output interface "F1 6" included in the record in ques- 

50 tion. The terminal 1810-16 receives the external IP 
packet 1829-4. 

«KINDS OF TERMINAL» 

55 [0611] The terminals 1810-1 to 1810-19 are data ter- 
minals having a data transmission/reception function, 
telephones having a digitized voice transmission/recep- 
tion function, voice transmission terminals capable of 
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transmitting digitized voice(that is, transmitters for cable 
voice broadcast), voice reception terminals capable of 
receiving digitized voice(that is, receivers for cable voice 
broadcast), voice/image transmission/reception termi- 
nals or TV conferencing terminals having a digitized 
voice/image transmission/reception function, voice/im- 
age transmission terminals capable of transmitting dig- 
itized voice and motion pictures(that is, transmitters for 
cable voice/image broadcast), and voice/image recep- 
tion terminals capable of receiving digitized voice and 
motion pictures(that is, cable TV receivers). Further, the 
terminals may be a combination of a. media router and 
one of a data terminal, a telephone and a voice/image 
apparatus connected to the media router. The data 
transmitted from or received by each above-mentioned 
terminal is stored in the payload section of an IP packet, 
the multicast technology described below is applicable 
to each above-mentioned terminal. 

« PREPARATION FOR IMPLEMENTATION OF 
MULTICAST COMMUNICATION» 

[0612] The method of terminal-to-terminal communi- 
cation connection control between a transmission ter- 
minal and a reception terminal is described below for 
the case that the terminal 1810-2 serves as a multicast 
transmission terminal and that each of the terminals 
1810-11, 1810-13, 1810-14 ; 1810-17, 1810-18 serves 
as a multicast reception terminal. 
[0613] FIG. 313 shows the cost of a communication 
line interconnecting a network node apparatus and a 
router within the IP transfer network 1800 in a whole 
number for each communication line. In the figure, the 
communication cost between the network node appara- 
tus 1 801 and the router 1 807 is "1 The communication 
cost between the network node apparatus 1 801 and the 
router 1 809 is w 2'\ The communication cost between the 
network node apparatus 1 802 and the router 1 807 is "2". 
The communication cost between the network node ap- 
paratus 1 802 and the router 1 809 is u 1 The communi- 
cation cost between the router 1 807 and the router 1 808 
is "1". The communication cost between the router 1 807 
and the router 1 809 is "3". The communication cost be- 
tween the router 1808 and the router 1809 is "3". The 
communication cost between the router 1 808 and the 
network node apparatus 1803 is "1". The communica- 
tion cost between the router 1 808 and the network node 
apparatus 1804 is "4". The communication cost be- 
tween the router 1 809 and the network node apparatus 
1804 is "1 M . The communication cost between the router 
1 809 and the network node apparatus 1 805 is "1 a . 
[0614] Routers and communication lines other than 
those shown in FIG. 313 are further included within the 
IP transfer network 1800. However, only routers and 
communication lines relevant to the communication cost 
calculation are shown in the figure. Further, the cost of 
a communication line may be assigned separately for 
the transmission direction and the reception direction 



such that, for example, the communication cost of a 
transmission line is "2" and that the communication cost 
of a reception line is "3." However, in the present em- 
bodiment, the same communication cost is assigned to 

5 both of the transmission line and the reception line. 
[0615] The network resource server 1858(in FIG. 311) 
retains an internal data base of the function and the like 
of various resources such as routers, servers, commu- 
nication lines within the IP transfer network 1800. FIG. 

10 314 is a cost table 1869 retained by the network re- 
source server 1 858 for showing the communication cost 
of the communication lines between the network node 
apparatuses and routers. The symbol "N1801" in the 
cost table 1869 indicates the network node apparatus 

15 1801, and the n R1807" indicates the router 1807. 

[0616] The cost table 1869 is a list displaying the com- 
munication cost shown in FIG. 313. For example, the 
"1 " in the seventh column of the second line of the cost 
table 1 869 indicates that the communication cost from 

20 the network node apparatus 1801 to the router 1807 is 
"1 u . The "2" in the ninth column of the second line of the 
cost table 1869 indicates that the communication cost 
from the network node apparatus 1801 to the router 
1809 is "2 W . The "2" in the seventh column of the third 

25 line of the cost table 1869 indicates that the communi- 
cation cost from the network node apparatus 1 802 to 
the router 1 807 is "2". The "1 " in the ninth column of the 
third line of the cost table 1 869 indicates that the com- 
munication cost from the network node apparatus 1802 

30 to the router 1809 is "1" and so on. 

[0617] The procedure of multicast communication is 
described below with reference to FIGs. 31 5 to 31 7. The 
transmitter 1851 (in FIG. 311) of multicast data and the 
like applies to the receptionist 1 853 for connecting to the 

35 network node apparatus 1801 using the terminal 1810-2 
as a transmission terminal of the multicast data and the 
like(Step MS1 in FIG. 300). The receptionist 1853 inputs 
the transmission terminal information 1870(FIG. 315) 
together with the transmission identification information 

40 and the charge payment method, to the user service 
server 1 855(Step MS2). Here, the transmission terminal 
information 1870 includes the information that the ter- 
minal 1 810-2 for multicast transmission is connected to 
the network node apparatus 1 801 . Further, the symbol 

45 "N1801" in the transmission terminal information 1870 
indicates the network node apparatus 1801, and the 
"T1 81 0-2" indicates the terminal 1 81 0-2. The user serv- 
ice server 1855 transmits the transmission terminal in- 
formation 1 870 together with the acquired transmission 

50 identification information and transmission charge pay- 
ment method, to the multicast administration server 
1857(Step MS3). The multicast administration server 
1 857 retains the received information described above 
in the data base thereof(Step MS4). 

55 [0618] Described below is the case that the users of 
the terminals 1810-11, 1810-13, 1810-14, 1810-17, 
1810-18 receive the multicast data and the like. The us- 
er 1 852 applies to the receptionist 1 854 for the reception 
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of the multicast data and the like(Step MS11). The re- 
ceptionist 1 854 inputs the reception terminal information 
1871 together with the user identification information 
and the reception charge payment method, to the user 
service server 1856(Step MS12). Here, the reception 
terminal information 1871(FIG. 316) includes the infor- 
mation that the terminals 1810-11 , 1810-13 for multicast 
data reception are connected to the network node ap- 
paratus 1803, that the terminal 1810-14 is connected to 
the network node apparatus 1804, and that the termi- 
nals 1810-17, 1810-18 are connected to the network 
node apparatus 1805. Further the symbol "N1803" in 
the reception terminal information 1871 indicates the 
network node apparatus 1 803, and the T1 81 0-1 1 " indi- 
cates the terminal 1810-11 and so on. 
[061 9] The user service server 1 856 transmits the re- 
ception terminal information 1871 together with the ac- 
quired reception identification information and charge 
payment method, to the multicast administration server 
1857(Step MS13). The multicast administration server 
1 857 retains the received information described above 
in the data base thereof(Step MS14). 
[0620] On receiving both the Step MS4 and the Step 
MS14, the multicast administration server 1857 pro- 
vides a multicast identification information ID-k to the 
set of the transmission terminal information 1 870 and 
the reception terminal information 1 871 , and then sends 
the information to the tree construction server 1 859(FIG. 
311) (Step MS1 8). The tree construction server 1 859 re- 
quests the resource management server 1858 for the 
cost table 1869(Step MS19) thereby to obtain the cost 
table 1869(Step MS20). The tree construction server 
1859 determines the multicast tree structure(FIG. 318) 
defined by the multicast identification information ID-k 
using the multicast tree structure calculation module 
1859-1 (FIG. 311), that is, determines the communica- 
tion route of IP packet transfer by the multicast tech- 
nique, and forms the address administration table addi- 
tional information(FIGs. 319 to 322) for the network 
node apparatuses and the route table additional infor- 
mation(FIGs. 323 to 325) for the routers, thereby retain- 
ing them within the tree construction server 1859 (Step 
MS21). 

«CONSTRUCTION OF MULTICAST TREE 
STRUCTURE BY TREE CONSTRUCTION SERVER» 

[0621] The tree construction server 1859 then re- 
quests the table administration server 1861 to add the 
address administration table additional information 
1811-2 and the route table additional information 1 81 7-2 
to the address administration table 1811-1 and the route 
table 1817-1, respective ly(Step MS22). The table ad- 
ministration server 1861 reports the setting for the 
above-mentioned request(Step MS25). The tree con- 
struction server 1859 requests the table administration 
server 1 862 to add the address administration table ad- 
ditional information 1813-2, the address administration 



table additional information 1814-2, and the route table 
additional information 1818-2 to the address adminis- 
tration table 1813-1, the address administration table 
1814-1, and the route table 1818-1, respectively(Step 
5 MS23). The table administration server 1 862 reports the 
setting for the above-mentioned request(Step MS26). 
The tree construction server 1 859 requests the table ad- 
ministration server 1863 to add the address administra- 
tion table additional information 1815-2 and the route 
io table additional information 1819-2 to the address ad- 
ministration table 1815-1 and the route table 1819-1, re- 
spectively(Step MS24). 

[0622] The table administration server 1 863 reports 
the setting for the above-mentioned request(Step 

is MS27). Here, each table administration server is con- 
nected to a router near a network node apparatus. The 
meaning of the address administration table additional 
information and route table additional information is de- 
scribed later in the description of the flow of IP packet 

20 transfer. On confirmation of the completion of the Steps 
MS25 to MS27, the tree construction server 1859 re- 
ports the completion of the tree construction requested 
in the Step MS 1 8 to the multicast administration server 
1857(Step MS28). By the above-mentioned procedure, 

25 the former half of the terminal-to-terminal communica- 
tion connection control for multicast communication, 
that is, the construction of multicast tree structure, has 
completed. 

30 «MULTICAST TREE STRUCTURE» 

[0623] The meaning of the multicast tree structure 
shown in FIG. 318 is as follows. An external IP packet 
sent out by the terminal 1810-2 reaches the network 
35 node apparatus 1 801 , and then becomes an internal IP 
packet. The internal IP packet is bifurcated into two di- 
rections toward the router 1 807 and the router 1 809. The 
internal IP packet having reached the router 1807 goes 
through the router 1807 and the router 1808, and then 
^0 reaches the network node apparatus 1803. The other 
internal IP packet reaches the router 1809. The router 
1 809 sends out the internal IP packet into two directions 
toward the network node apparatus 1 804 and the net- 
work node apparatus 1805. The network node appara- 
45 tus 1803 decapsulates the received internal IP packet 
thereby to restore an external IP packet, and then sends 
out the restored external IP packet to the terminal 
1810-11 and the terminal 1810-13. The network node 
apparatus 1804 decapsulates the received internal IP 
so packet thereby to restore an external IP packet, and 
then sends out the restored external IP packet to the 
terminal 1810-14. The network node apparatus 1805 
decapsulates the received internal IP packet thereby to 
restore an external IP packet, and then sends out the 
55 restored external IP packet to the terminal 1810-11 7 and 
the terminal 1 81 0-1 8. As such, in multicast communica- 
tion, an IP packet is transferred through a communica- 
tion route looking like a tree. Thus, the shape of the com- 



108 



215 



EP 1 143 682 A2 



216 



munication route is called a multicast tree structure. 

«CONSTRUCTION OF TREE STRUCTURE BY 
MULTICAST TECHNIQUE» 

[0624] In the Steps MS22 to MS24, the communica- 
tion from the tree construction server 1859 to the table 
administration servers 1861 to 1863 is carried out by 
TCP communication(connection communication) hav- 
ing a high communication reliability. However, the plu- 
rality of table administration servers are connected to a 
large number of routers within the IP transfer network 
for the above-TCP connection, and hence share the 
work of the initial setting and the record rewriting of the 
address administration tables of the network node ap- 
paratuses and the route tables of the routers. The 
present embodiment involves merely three routers 1 807 
to 1809. However, another embodiment can involve a 
large number of routers, for example, a hundred thou- 
sand routers, and a large number of table administration 
servers within an IP transfer network. 
[0625] In such a case, it is not advantageous that the 
address administration table additional information and 
the route table additional information are transferred 
from the tree construction server to the large number of 
table administration servers, because of a large com- 
munication traffic. Accordingly, the record of route table 
for the transfer of address administration table addition- 
al information and route table additional information 
from the tree construction server to the hundred thou- 
sand routers can be set also into each router at the time 
of construction of the IP transfer network. Here, it is con- 
figured so that the IP packet is transferred in a multicast 
tree structure for the overall communication record of 
each router. By virtue of this, it is avoided that the com- 
munication traffic becomes too large in the transfer of 
address administration table additional information and 
route table additional information from the tree construc- 
tion server to the large number of routers. 
[0626] Furthermore, in order to transfer the address 
administration and the router table additional informa- 
tion from the tree construction server to the large 
number of table administration servers, a well-known 
address can also be used. 

«ADDRESS MANAGEMENT TABLE» 

[0627] The following description is made with refer- 
ence to FIGs. 326 to 328. The first line of the address 
administration table 1811 includes the address admin- 
istration table additional information 1811-2. The first 
line of the address administration table 1813 includes 
the address administration table additional information 
1813-2. The first line of the address administration table 
1 81 4 includes the address administration table addition- 
al information. 181 5-2. The first line of the address ad- 
ministration table 1815 includes the address adminis- 
tration table additional information 1815-2. 



[0628] The terminal end of the communication line 
1822(in FIG. 326) on the network node apparatus 1801 
side is provided with an internal IP address "101". The 
terminal end of the communication tine 1826-1 (in FIG. 

5 328) on the network node apparatus 1 803 side is pro- 
vided with internal IP addresses "I20" and "IM2". The 
terminal end of the communication line 1826-2 on the 
network node apparatus 1803 side is provided with in- 
ternal IP addresses "I22" and "IM2". The terminal end 

10 of the communication line 1826-3 on the network node 
apparatus 1804 side is provided with internal IP ad- 
dresses "124" and "IM2". The terminal end of the com- 
munication line 1 826-4 on the network node apparatus 
1805 side is provided with internal IP addresses "I27" 

15 and ,, IM2". The terminal end of the communication line 
1 826-5 on the network node apparatus 1 805 side is pro- 
vided with internal IP addresses "I28" and "IM2". Here, 
the internal IP address "IM2" is an example of an ad- 
dress used for multicast. 

20 

«METHOD OF REPRESENTATION OF ADDRESS 
SDMINISTRATION TABLE» 

[0629] A comment is made below on the order of de- 
25 scription of the items within a record of the address ad- 
ministration tables 1811 to 1815 in the present embod- 
iment. In the description of the prior art in the present 
specification, the items within a record is expressed in 
the order of "E1, E2. 11, 12". However, in the present em- 
30 bodiment, the order of items is changed into "11 , E1 , 12, 
E2". The difference is merely in representation and not 
essential. 

[0630] An IP packet 1830 sent out from the terminal 
1810-2 having an IP address "E01" reaches the network 
35 node apparatus 1 801 via the communication line 1 822. 
The destination address "M2" of the IP packet 1830 is 
a multicast external IP address, for example, "224.1.2.3" 
in a specific number. Here, the "224° indicates a multi- 
cast address according to IETF definition. An example 
40 of a specific number of the multicast internal IP address 
"IM2" is "225.1.2.3". 

«ROUTE TABLE OF ROUTER» 

45 [0631] The following description is made with refer- 
ence to FIG 327. The figure shows route tables 181 7 to 
181 9 indicating the communication lines to which the re- 
ceived I P packets are to be transferred. The second line 
of the route table 1817 includes the route table addition- 

50 al information 1 81 7-2, the second line of the route table 
1818 includes the route table additional information 
181 8-2, and the second line of the route table 1 81 9 in- 
cludes the route table additional information 1819-2. 
[0632] For example, in case of the record in the sec- 

55 ond line of the route table 1 81 7, an IP packet having a 
destination IP address "IM2" is transferred to the com- 
munication line 1824-1 specified by the logical commu- 
nication line name G12. In case of the record in the sec- 
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ond line of the route table 1818, an IP packet having a 
destination IP address "I M2" is transferred to the com- 
munication line 1825 specified by the logical communi- 
cation line name G27. Further since the record in the 
second line of the route table 1819 has the items "IM2" 
and "G21, G22" s an IP packet having a destination IP 
address "IM2" is transferred to the communication line 
1824-2 specified by the logical communication line 
name G21 as well as to the communication line 1 824-3 
specified by the logical communication line name G22. 

«TRANSFER OF IP PACKET» 

[0633] Next, described below is the series of steps of 
IP packet transfer starting from the transmission of the 
external IP packet 1830. Reference numeral 1800-1(in 
FIG. 329) indicates the transmission and reception of 
an IP packet within the IP transfer network 1800. The 
terminal 1 81 0-2 transmits an external IP packet 1 830 to 
the communication line 1822(Step D1 in FIG. 329). On 
receiving the external IP packet 1 830, the network node 
apparatus 1801 confirms the internal IP address "101" 
provided to the terminal end(logical termi nal) of the com- 
munication line 1822 to which the external IP packet 
1830 is inputted and the destination external IP address 
"1^2- of the IP packet 1830, then searches the content 
of the address administration table 1811 thereby to find 
a record having the transmission source internal IP ad- 
dress "101 " and the destination external IP address U M2" 
(first IP packet acceptance test), and then checks 
whether the searched record includes the transmission 
source external IP address "E01 ■ of the IP packet 1 830 
or not(second IP packet acceptance test). 
[0634] In thjs example, a record including "101, E01, 
M2, IM2, G02, G03, 0" is found in the first line of the 
address administration table 1811. By using the IP ad- 
dresses "101" and '*IM2" in the record, an internal packet 
of the transmission source IP address "101 " and the des- 
tination internal IP address "IM2" are formed(encapsu- 
lation of IP packet). It is then sent out as an internal IP 
packet 1831-1 to the communication line 1823-1 corre- 
sponding to the logical communication line name G02 
(Step D2), and sent out as an internal IP packet 1831-2 
to the communication line 1823-2 corresponding to the 
logical communication line name G03 (Step D3). In the 
procedure, when the destination external IP address 
"M2" of the external IP packet 1830 is not included in 
the address administration table 1811, the external IP 
packet 1830 is abandoned(first IP packet acceptance 
test). The above-mentioned check whether the detected 
record includes the transmission source IP address 
"E01" of the IP packet 1830 or not may be omitted. In 
this case, the above-mentioned second IP packet ac- 
ceptance test is not carried out. 

[0635J The internal IP packet 1831-1 transferred via i 
the communication line 1 823-1 reaches the router 1 807. 
Since the destination IP address of the internal IP packet 
1 831 -1 is "IM2", according to the U IM2, G1 2" of the sec- 



ond line of the route table 1817, it is sent out as an in- 
ternal IP packet 1831-3 to the communication line 
1824-1 for the logical communication line name G12 
(Step D4). Here, the IP packet 1831-1 is copied to be 
5 the IP packet 1831-3. The internal IP packet 1831-3 
reaches the router 1808. Since the destination IP ad- 
dress of the internal IP packet 1831-3 is "IM2", accord- 
ing to the "IM2, G27" of the second line of the route table 
1818, it is sent out as an internal IP packet 1831-4 to 
'0 the communication line 1825 for the logical communi- 
cation line name G27(Step D5). Here, the IP packet 
1 831 -3 is copied to be the I P packet 1 831 -4. On the oth- 
er hand, the internal IP packet 1831-2 transferred via 
the communication line 1823-2 reaches router 1809. 
r 5 Since the destination I P address of the internal IP packet 
1 831 -2 is "IM2", according to the "IM2, G21 , G22" of the 
second line of the route table 1819, it is sent out as an 
internal IP packet 1831-5 to the communication line 
1824-2 for the logical communication line name G21 
o (Step D7), and further sent out as an internal IP packet 
1 831 -6 to the communication line 1 824-3 for the logical 
communication line name G22(Step D8). Here, the IP 
packet 1831-2 is copied to be the IP packet 1831-5 and 
the IP packet 1831-6. Further, the route tables 1817 to 
s 1819 of the routers and the route tables of the network 
node apparatuses may have address masks which are 
known to the public. However, they are omitted in this 
example. 

[0636] The internal IP packet 1 831 -4 reaches the net- 
5 work node apparatus 1803 via the communication line 
1825. The left four items "Ilvl2, M2, E01, 101" of the 
record "IM2, M2, E01 , 101 , 0, F10, F12" in the first line 
of the address administration table 1813 coincide with 
the four addresses "101 , IM2, E01, M2" in the internal 
> IP packet 1831-4. Accordingly, the internal IP packet 
1831-4 undergoes encapsulation in which the IP header 
is eliminated as described in the other embodiments, 
whereby the external IP packet 1830 is restored. The 
restored IP packet is sent out to the communication lines 
' specified by the output interfaces F1 0 and F1 2. That is, 
it is sent out as an external I P packet 1 832-1 to the com- 
munication line 1826-1 specified by the output interface 
F10(Step D11), and further sent out as an external IP 
packet 1832-2 to the communication line 1826-2 spec- 
ified by the output interface F1 2 (Step D1 3). The I P pack- 
et 1832-1 reaches the terminal 1810-11, and the IP 
packet 1832-2 reaches the terminal 1810-13. 
[0637] Similarly, the internal IP packet 1831-5 reach- 
es the network node apparatus 1804 via the communi- 
cation line 1824-2. The left four items "IM2, M2, E01, 
101" of the record "IM2, M2, E01, 101,0, F14" in the first 
line of the address administration table 1814 coincide 
with the four addresses "101 , IM2, E01 , M2" in the inter- 
nal IP packet 1 831 -5. Accordingly, the internal IP packet 
1 831 -5 undergoes encapsulation in which the IP header 
is eliminated as described in the other embodiments, 
whereby the external IP packet 1830 is restored. The 
restored IP packet is sent out to the communication lines 
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specified by the output interface F14. That is, it is sent 
out as an external IP packet 1832-3 to the communica- 
tion line 1826-3 specified by the output interface F14 
(Step D14). The IP packet 1832-3 reaches the terminal 
1810-14. 

[0638] The internal IP packet 1 831 -6 reaches the net- 
work node apparatus 1805 via the communication line 
1824-3. The left four items "IM2, M2, E01, 101" of the 
record "IM2, M2 S E01, 101, 0, F17, F18" in the first line 
of the address administration table 1815 coincide with 
the four addresses "101 . IM2, E01, M2" in the internal 
IP packet 1831-6. Accordingly, the internal IP packet 
1 831 -6 undergoes encapsulation in which the IP header 
is eliminated as described in the other embodiments, 
whereby the external IP packet 1830 is restored. The 
restored I P packet is sent out to the communication lines 
specified by the output interfaces F1 7 and F1 8. That is, 
it is sent out as an external IP packet 1 832-4 to the com- 
munication line 1826-4 specified by the output interface 
F17(Step D17), and further sent out as an external IP 
packet 1832-5 to the communication line 1826-5 spec- 
ified by the output interface F1 8(Step D 1 8) . The IP pack- 
et 1832-4 reaches the terminal 1810-17, and the IP 
packet 1832-5 reaches the terminal 1810-18. 

«PREVENTION OF IMPLOSION OF ACK PACKETS 
AND NACK PACKETS» 

[0639] Considered below is the case that in order to 
report the reception of an external IP packet 1832-1 to 
the transmitter terminal 1810-2, the terminal 1810-11 
forms an external IP packet 1833 having the transmis- 
sion source external IP address "M2" and the destina- 
tion external IP address "E01" thereby to send it out to 
the communication line 1826-1 (Step D21 in FIG. 29). 
On receiving the external IP packet 1833, the network 
node apparatus 1803 confirms that the transmission 
source external IP address "M2" in the received external 
IP packet is a multicast address, and then transfers the 
received externa! IP packet intact to the packet overflow 
communication line 1843. The external IP packet trans- 
ferred to the packet overflow communication line 1 843 
is abandoned. Similarly, when the network node appa- 
ratus 1804 receives an external IP packet from the ter- 
minal 181 0-1 4(Step D22) or when the network node ap- 
paratus 1805 receives an external IP packet from the 
terminal 1810-17(Step D23), the received external IP 
packet is transferred intact to the communication line 
1 844 or 1 845. The external IP packet transferred to the 
packet overflow communication line 1844 or 1845 is 
abandoned. 

[0640] As such, the sending-out of IP packets of indi- 
vidual terminal report from ail the terminals receiving the 
multicast data to the multicast data transmitter terminal 
is suppressed. Accordingly, the implosion of ACK pack- 
ets within the IP transfer network is prevented. 
[0641] Next, described below is the specific method 
that the network node apparatus 1803 transfers the re- 



ceived external IP packet 1 833 to the overflow commu- 
nication line 1843. The network node apparatus 1803 
confirms the internal IP address "IM2" provided to the 
terminal end(logical terminal) of the communication line 

5 1 826-1 to which the IP packet 1 833 is inputted and the 
destination external IP address "E01" of the IP packet 
1833, then searches the communication records within 
the address administration table 1813 thereby to find a 
communication record having the transmission source 

io internal IP address , MM2" followed by the destination ex- 
ternal IP address "E01", and then checks whether the 
searched record includes the transmission source ex- 
ternal IP address "M2" of the IP packet 1833 or not. In 
this case, all of the first to the third address items of the 

/5 communication record "IM2, M2 : E01 , 101 , 0, F1 0, F1 2" 
in the first line of the address administration table 1813 
agree. Accordingly, the record is selected. Further, since 
the fifth item(internal packet output specification) of the 
communication record is "0", the IP packet 1833 is not 

20 encapsulated, and is then transferred to the overflow 
communication line 1843. 

[0642] In the case that the terminals 1810-13, 
1810-14, 1810-17, 1810-18 transmit an external IP 
packet having an transmission source IP address "M2" 

25 and a destination IP address "E01 " to the network node 
apparatuses, the IP packet is transferred to the overflow 
communication line of each network node apparatus by 
a procedure similar to the above-mentioned case. As 
described above, even when the reception terminal 

30 1810-11 sends out an ACK packet for confirmation of 
the reception of the multicast IP packet to the transmitter 
terminal 1810-2, the ACK packet can not pass through 
the network node apparatus 1803. Accordingly, the oc- 
currence of congestion in the IP transfer network due to 

35 ACK packet implosion is prevented. The use of IP pack- 
ets on the packet overflow communication lines is de- 
scribed later. 

[0643] Even in case that the network node apparatus 
1803 receives an NACK packet instead of the ACK 

40 packet from the terminal 1810-11, the NACK packet is 
abandoned by a similar principle. Accordingly, the 
NACK packet implosion is prevented. With regard to the 
timing of transmission of an NACK packet by the termi- 
nals 1810-11 to 181 0-1 9, for example, the time of the IP 

45 packet transfer by multicast technique is previously de- 
termined, and then, when no IP packet is distributed at 
the scheduled time, an NACK packet is transmitted. 

« IMPLEMENTATION OF CABLE BROADCAST» 

50 

[0644] In case that the terminal 1810-2 is a voice 
transmission terminal capable of transmitting a digitized 
voice and thatthe terminals 1810-11 , 1810-13, 1810-14, 
1810-17, 1810-18 are digitized voice reception termi- 
55 nals, the transmission of the IP packet 1830 is a cable 
voice broadcast. Further, in case that the terminal 
1810-2 is a voice/moving image transmission terminal 
capable of transmitting a digitized voice/moving image 
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and that the terminals 1810-11, 1810-13, 1810-14, 
1810-17, 1810-18 are digitized voice/ moving image re- 
ception terminals, the transmission of the IP packet 
1 830 is a cable TV broadcast. 

«CORRECTION OF MULTICAST TREE 
STRUCTURE» 

[0645] The multicast tree structure can be corrected 
in case of an increase or decrease of the multicast data 
reception terminals. The receptionist 18547FIG. 313? 
previously obtains and retains the correspondence be- 
tween the contents of multicast service and the multicast 
identification information ID-k(k = 1, 2,???), from the 
multicast administration server 1 857. 
[0646] A use 1 852 applies to the receptionist 1 854 for 
the reception of multicast service data usingthe terminal 
1810-15 connected to the network node apparatus 1 804 
(Step MS31 in FIG. 330). The receptionist 1854 ac- 
quires the receiver identification information, the charge 
payment method, and the terminal relevant information 
(that is, the fact that the network node apparatus 1 804 
and the terminal 1810-15 are used) from the user 1 852, 
and then identifies the multicast identification informa- 
tion ID-k from the content of multicast service obtained 
from the user 1852. The receptionist 1854 then inputs 
these information to the user service server 1856(Step 
MS32). 

[0647] The user service server 1 856 transmits the ac- 
quired receiver identification information, charge pay- 
ment method, terminal relevant information, and multi- 
cast identification information ID-k to the multicast ad- 
ministration server 1 857(Step MS33). The multicast ad- 
ministration server 1 857 retains the reception terminal 
information in the data base thereof(Step MS34). 
[0648] The multicast administration server 1857 
sends the multicast identification information ID-k and 
terminal relevant information(the use of the network 
node apparatus 1804 and the terminal 1810-15) to the 
tree construction server 1859(Step MS35). The tree 
construction server 1859 request thenetwork resource 
administration server 1858 for the cost table(Step 
MS36) thereby to obtain the cost table(Step MS37). 
[0649] Using the multicast tree structure calculation 
module 1859-1, the tree construction server 1859 cal- 
culates the multicast tree structure involving the above- 
mentioned multicast identification information ID-k and 
terminal relevant information, and generates the ad- 
dress administration table additional information for the 
network node apparatuses and the route table change 
information for the routers(Step MS38), thereby retain- 
ing them within the tree construction server 1859. The 
tree construction server 1859 then requests the table 
administration server 1862 to add the address adminis- 
tration table change information into the address admin- 
istration table 1 81 4 of the network node apparatus 1 804 
(Step MS40). The table administration server 1 862 then 
reports the setting for the above-mentioned request 



(Step MS41 ). The tree construction server 1 859 reports 
the completion of change of the multicast tree structure 
to the multicast administration server 1 857(Step MS42). 
The multicast administration server 1857 reports the 
completion of processing of the application by the user 
1 852 in the Step MS31 , through the user service server 
1856(Step MS43), through the receptionist 1854(Step 
MS44), to the user 1852(Step MS45). 
[0650] The address administration table 1814 is as- 
' sumed to be set by the table administration server 1 862. 
The above-mentioned address administration table 
change information specifies so that the sixth item "F14" 
in the first line of the address management table 1814 
is changed into "(F14, F15) M and that the terminal 
1810-15 connected to the logical communication line 
"F1 5" is to be added as an reception terminal. As a result 
the first record of the address administration table 1814 
is changed into "IM2, M2, E01, 101, 0, (F14, F15) tt . 
[0651 J In case that the multicast data reception by the 
terminal 1810-11 is to be canceled, the user 1852 ap- 
plies to the receptionist for the cancellation of the mul- 
ticast data reception by the terminal 1810-11 . As a re- 
sult, it is specified that the logical communication line 
"F10" connected to the terminal 1810-11 is to be deleted 
from the sixth item "(F10, F1 2)" of the first line "IM2, M2, 
E01, 101, 0, (F10, F12)" of the address administration 
table 1813(in FIG. 311). As a result, the first line of the 
address administration table 1 813 is changed into "IM2, 
M2, E01, 101, 0, F12". 

[0652] The above-mentioned embodiment is for a 
case that the route table of the router 1807 and the like 
is not changed. However depending on the content of 
the other correction request of the multicast tree struc- 
ture, the route table change information can be gener- 
ated for the route tables of the routers 1807 to 1809, or 
alternatively the communication record change informa- 
tion can be generated for the address administration ta- 
bles of the other network node apparatuses 1801 and 
1802. In this case, similarly to the initial setting of the 
tree structure, the route tables of the routers and the 
address administration tables of the network node ap- 
paratuses are changed by requesting to the other table 
administration servers 1861 and 1863. 

«RELEASE OF MULTICAST TREE STRUCTURE» 

[0653] Described below is the procedure of releasing 
the multicast tree structure for terminating the multicast 
service. The receptionist 1853(FIG. 311) previously ob- 
tains and retains the correspondence between the con- 
tents of multicast service and the multicast identification 
information ID-k(k =1,2, ???), from the multicast ad- 
ministration server 1857. 

[0654] The transmitter 1 851 of multicast data and the 
like applies to the receptionist 1853 for releasing the 
multicast tree structure having formed by the above- 
mentioned procedure(Step MS60 in FIG. 330). The re- 
ceptionist 1853 inputs the release of the multicast tree 
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structure to the user service server 1 855 depending on 
the transmission identification information and the mul- 
ticast identification information ID-k(Step MS61). The 
user service server 1855 transmits the release of the 
multicast tree structure together with the transmission 
identification information to the multicast administration 
server 1857(Step MS62). The multicast administration 
server 1857 records the termination of the multicast 
service into the data base thereof depending on the re- 
ceived transmission identification information and mul- 
ticast tree structure release information (including the 
multicast identification information ID-k) (Step MS 63). 
The multicast administration server 1 857 then instructs 
the tree construction server 1 859 to release the multi- 
cast tree structure identified by the multicast identifica- 
tion information ID-k(Step MS64). 
[0655] Depending on the mu Iticast identification infor- 
mation ID-k, the tree construction server 1859 instructs 
the table administration servers 1861 to 1 863 to delete 
the address administration table additional information 
1811-2, 1813-2, 1814-2, 1815-2(FIGs. 319 to 322) from 
the address administration tables 1811, 1813, 1814, 
1 81 5 of the network node apparatuses and to delete the 
route table additional information 1817-2, 1818-2, 
1819-2(FIGs. 323 to 325) from the route tables 1817, 
1818, 1819 of the routers(Steps MS66 to MS68), and 
then receives the report(Steps MS70 to MS72). The tree 
construction server 1 859 reports completion using cost 
table 1869 to the network resource administration serv- 
er 1 858(Step MS73), and then receives the check report 
(Step MS74). The tree construction server 1859 reports 
the completion of the release procedure of the multicast 
tree structure to the multicast administration server 
1857(Step MS77). Further, the multicast administration 
server 1857 reports the completion of the release pro- 
cedure of the multicast tree structure, through the user 
service server 1855(Step MS78), through the data 
transmission receptionist 1853(Step MS79), to the data 
transmitter 1851 (Step MS80). Here, the Steps MS78 to 
MS80 are optional and may be omitted. By the above- 
mentioned procedure, the latter half of the terminal-to- 
terminal communication connection control by multicast 
technique, that is, the release of multicast tree structure, 
has completed. 

«USE OF OVERFLOW COMMUNICATION LINE» 

[0656] The usage of the overflow communication 
lines 1843 to 1845 is described below. Reference nu- 
merals 1 801 to 1 805(in FIG. 331 ) indicate network node 
apparatuses. Reference numeral 1 81 0-2 indicates a ter- 
minal for transmitting the multicast data. Reference nu- 
merals 1810-11 to 1810-13 indicate terminals for receiv- 
ing the multicast data. Reference numerals 1880 to 
1882 indicate overflow communication line servers con- 
nected to output lines 1 843 to 1 845. The IP packet 1 833 
(in FIG. 328) sent out from the terminal 1810-11 , that is, 
the IP packet 1833 having an transmission source IP 



address "M2" and a destination IP address "E01," is 
transferred to the overflow communication line 1 843 ac- 
cording to the value "0" of the fifth item of the record 
"IM2, M2, E01, 101, 0 : (F10.F12)" in the first line of the 

5 address administration table 1813. When the internal 
packet output specif ication(the fifth item) in the record 
is "0", the IP packet is transferred to the overflow com- 
munication line. On the contrary, When the internal pack- 
et output specification is not "0 n , the IP packet is not 

10 transferred to the overflow communication line. 

[0657] The following description is made with refer- 
ence to FIG. 332. An IP packet 1833 sent out from the 
terminal 1810-11 and having a transmission source ex- 
ternal IP address U M2" reaches the network node appa- 

15 ratus 1803(Step MC1). The IP packet 1833 then reach- 
es the overflow communication line server 1 880 via the 
overflow communication line 1 843(Step MC2). When an 
IP packet having a transmission source external IP ad- 
dress "M2" is sent out from the terminal 1810-12, the IP 

20 packet in question reaches the network node apparatus 
1 803(Step MC3). The IP packet then reaches the over- 
flow communication line server 1 880 via the overflow 
communication line 1 843(Step MC4). When an IP pack- 
et having a transmission source external IP address 

25 "M2" is sent out from the terminal 181 0-1 3, the IP packet 
in question reaches the network node apparatus 1 803 
(Step MC5). The IP packet then reaches the overflow 
communication line server 1880 via the overflow com- 
munication line 1843(Step MC6). 

30 [0658] In these cases, the overflow communication 
line server 1880 receives a plurality of IP packets the 
transmission source external IP address of which is 
"M2",that is, a multicast IP address. When the terminals 
1810-11 to 181 0-13 transmit an IP packet, the transmit- 

35 ter terminal address is described in the payload portion 
of the IP packet. That is, according to the rule, the ter- 
minal 1810-11 sets the transmitter terminal address 
"E20", the terminal 1810-12 sets the transmitterterminal 
address "E21 ", and the terminal 1810-13 sets the trans- 

40 mitter terminal address "E22". Thus, the overflow com- 
munication line servers 1880 to 1882 can identify the 
external IP address of each transmitter terminal using 
the IP address of each transmitter terminal. As such, 
when the terminals 1810-11 to 1 81 0-1 3 transmit an ACK 

45 packet or NACK packet, the transmitter terminal is iden- 
tifiable. 

[0659] The overflow communication line server 1880 
can collect the information of the tree terminals obtained 
by the above-mentioned method, and can notify it, 

so through the network node apparatus 1803(Step MD1), 
through the IP transfer network 1800, through the net- 
work node apparatus 1 801 (Step MD2), to the transmis- 
sion terminal 1810-2 of the multicast data(Step MD3). 
Here, in order to permit the IP packet transfer between 

55 the overflow communication line server 1880 and the 
terminal 1810-2 for the purpose of the Steps MD1 to 
MD3, the records for IP encapsulation and decapsula- 
tion are set both in the address administration table 1811 
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in the network node apparatus 1801 and in the address 
administration table 1 81 3 in the network node apparatus 
1803. 

[0660] As a result, the multicast data transmission ter- 
minal 1810-2 can recognize whether the terminals 
1810-11 to 1 810-13 have received the multicast data or 
not(distribution confirmation function). At that time, the 
increase is suppressed in the amount of communication 
in the IP transfer network due to the increase of ACK 
packets and NACK packets. 

[0661] The overflow communication line server 1 880 
can transmit an IP packet to the terminals 1810-11 to 
1810-13 using an multicast address "M2"(Steps ME1 to 
ME4). Alternatively, the overflow communication line 
server 1 880 can set a record including an encapsulation 
address into the address administration table 1813, and 
then transmit an IP packet to the terminal 1 81 0-1 2 using 
an IP address "E21 ,, (Steps MF1 to MF4). 
[0662] The following description is made with refer- 
ence to FIG. 333. The overflow communication line 
server 1880 can exchange information with the multi- 
cast transmission terminal 1810-2 by transmitting and 
receiving an IP packet(Steps MG1 to MG3). The over- 
flow communication line server 1881 can exchange in- 
formation with the multicast transmission terminal 
1810-2 by transmitting and receiving an IP packet(Steps 
MH1 to MH3). The overflow communication line server 
1 882 can exchange information with the multicast trans- 
mission terminal 1810-2 by transmitting and receiving 
an IP packet(Steps MI1 to MI3). As such, the overflow 
communication line server transmits and receives an IP 
packet to and from each multicast data reception termi- 
nal connected to the network node apparatus, and ac- 
cordingly the multicast data transmission terminal 
1810-2 does not need to transmit and receive an IP 
packet to and from all multicast data reception terminals, 
whereby the load of the multicast data transmission ter- 
minal 1810-2 is reduced. Further, for example, when the 
terminal 1810-11 requests the resending multicast data, 
the transmission terminal 1810-2 transmits IP packets 
using the above mentioned multicast tree structure. 
Thereby, high reliability of transmission can be 
achieved. 

«ALTERNATIVE EMBODIMENTS OF ADDRESS 
ADMINISTRATION TABLE» 

[0663] The address administration table 1 81 1 (in FIG. 
326) can be implemented in the form of the address ad- 
ministration table 1811-5(in FIG. 334). In this embodi- 
ment, the record of the address administration table 
1 81 1 -5 is formed by eliminating the second item(that is, 
the transmission source external IP address) of the 
record of/the address administration table 1 811 . For ex- 
ample, the second item "E01" of the record "101, E01, 
E26, (26, G03, F02" in the third line of the address ad- 
ministration table 1 811 is eliminated thereby to become 
the record "101 , E26, I26, G03, F02" in the third line of 
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the address administration table 1811-5. The IP encap- 
sulation function of the network node apparatus in the 
case that the second item is eliminated is described also 
in the present embodiment. 

[0664] Further, the address management table 1811 
(in FIG. 326) can be implemented in the form of the ad- 
dress management table 1811-6(in FIG. 325). In this 
case, an address mask technique is used in the IP en- 
capsulation by the network node apparatus. 
[0665] When an external IP packet having a destina- 
tion external IP address "E26" and a transmission 
source external IP address "E01 " is inputted from the 
communication line 1822 the internal IP address of the 
terminal end of which is "101 the records in the first line 
and the third line of the address administration table 
1811-6 are in question. With regard to the record in the 
first line : it is checked whether the result of the "and" 
operation between a destination-use external IP mask 
"M?t2" and the destination external IP address "E26 M in 
the external IP packet coincides with the destination ex- 
ternal IP address "E2x" in the record of the first line or 
not(equation (9) given below). No coincidence occurs in 
this case. With regard to the record in the third line, it is 
checked whether the result of the "and" operation be- 
tween a destination-use external IP mask "M?t26" and 
the destination external IP address "E26" in the external 
IP packet coincides with the destination external IP ad- 
dress 0 E26x" in the record of the third line or not (equa- 
tion (10) given below). Coincidence occurs in this case. 
[0666] The transmission source IP address also is 
compared using the equation (11) given below, similarly 
to the above-mentioned cases. 

If ("M7t2" and "E26" = n M2x") ??? (9) 



If ("M?t26" and "E26" = "M26x") ??? (10) 



If ("M?h0r and "E01" = "E01x") ??? (11) 

According to the result of above-mentioned comparison, 
the record of the third line is selected. Encapsulation is 
carried out using the internal records "101" and "I26" of 
the record of the third line, thereby forming an internal 
IP packet. 

[0667] The address administration table 1 811 (in FIG. 
326) can be separated and represented into the table 
so 1811 -7 and the table 1 81 -8 shown in FIGs. 336 and 337, 
and can then be implemented in the form of such tables 
on the memory. That is, the record "101 , E01 , M2, IM2, 
(G02.G03), 0" in the first line of the address administra- 
tion table 1811 is separated into the record "101, E01', 
55 M2, IM2, MT?1 , 0" in the first line of the address admin- 
istration table 1 81 1 -7 and the record "MT?1 , G02, G03" 
in the first line of the address administration table 
1811-8. In other words, the multicast branching point is 
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described in the table 1811-8. 
«SUMMARY» 

[0668] The information of a multicast service provider 
and the information of a multicast service purchaser are 
accepted via a user service server thereby to be used 
in the setting of the multicast tree structure. A tree con- 
struction server inquires to a resource administration 
server for the connection information and the communi- 
cation line cost of the communication lines between the 
network node apparatuses and the routers, thereby ac- 
quiring them. The tree construction server further noti- 
fies, to a plurality of table administration servers, the ad- 
dress additional information to the address administra- 
tion tables in the network node apparatuses and the ad- 
ditional information to the route table servers in the rout- 
ers, thereby setting the multicast tree structure. 
[0669] A multicast communication record may be set 
in the route table of each router, whereby using the mul- 
ticast communication record, a tree construction server 
can transfer the address administration table additional 
information and the route table additional information for 
setting the tree structure for multicast service, to a table 
administration server. 

[0670] The transmission terminal 1810-2 can resent 
the multicast data, thereby high reliability multicast can 
be achieved. Further, a voice transmission terminal 
transmits digitized voice, and a plurality of digitized 
voice reception terminals receive the digitized voice. 
Furthermore, a voice/motion picture transmission termi- 
nal transmits digitized voice/moving image, and a plu- 
rality of digitized voice/ moving image reception termi- 
nals receive the digitized voice/ moving image. 
[0671] When the internal packet output specification 
of an address administration table is "0", the IP packet 
is transferred to an overflow communication line. On the 
contrary, when the packet overflow parameter is not "0", 
the IP packet is not transferred to the overflow commu- 
nication line. Here, the determination value "0" of the 
internal packet output specification may be replaced by 
another fixed value. Further, when an IP packet includ- 
ing a multicast IP address as the transmission source 
address is detected, the IP packet is abandoned, where- 
by the IP packet concentration to the transmission 
source can be avoided. 

[0672] As a first address registration test, a destina- 
tion multicast address is previously registered in the ad- 
dress administration table of a network node apparatus. 
When the destination multicast address in the header of 
an external IP packet input to the network node appa- 
ratus is not one registered in the address administration 
table, the network node apparatus abandons the IP 
packet, thereby preventing the mixing-in of an unregis- 
tered IP packet into the IP transfer network. Similarly, 
as a second address registration test, a transmission 
source multicast address is previously registered in the 
address administration table of the network node appa- 



ratus. When the transmission source multicast address 
in the header of an external IP packet inputted to the 
network node apparatus is not one registered in the ad- 
dress administration table, the network node apparatus 
5 abandons the IP packet, thereby preventing the mixing- 
in of an unregistered IP packet into the IP transfer net- 
work. 

[0673] The registration of a multicast address into the 
address administration table of a network node appara- 
tus on the receiver side is not permitted, whereby an 
ACK packet for IP packet reception confirmation from a 
multicast IP packet receiver to the multicast IP packet 
transmitter can not pass through the network node ap- 
paratus. Accordingly, the occurrence of congestion in 
the IP transfer network due to ACK packet implosion and 
NACK packet implosion is prevented. 
[0674] The registration of the IP address of a router 
as a destination address is unpermitted, whereby the 
intrusion of a harmful IP packet for rewriting a multicast 
table and the like sent from the outside of the IP transfer 
network into a router within the IP transfer network is 
prevented. Alternatively, the registration of the IP ad- 
dress of an operation administration server for multicast 
within the IP transfer network is unpermitted, whereby 
the access from the outside of the IP transfer network 
to the operation management server within the IP trans- 
fer network is prevented. Accordingly, the informational 
security is improved. As a second address registration 
test, the transmission sources for IP packets including 
multicast data are restricted, whereby the occurrence of 
an illegal action by an illegal person is suppressed. Fur- 
ther, in case of the occurrence of an illegal action, the 
transmission source of the IP packet is easily identified, 
and hence the informational security of the IP transfer 
network is improved. 

18. 18TH EMBODIMENT CONDUCTING MULTICAST 
COMMUNICATION: 

[0675] The following description is made with refer- 
ence to the FIGs. 338 to 341 . Network node apparatus- 
es 1901 to 1905 and routers 1907-t to 1907-4 are pro- 
vided within an IP transfer network 1900. The network 
node apparatuses and the routers are interconnected 
by IP communication lines directly or indirectly via a net- 
work node apparatus or a router. Terminals 1910-2 to 

1910- 70 having an IP packet transmission/reception 
function are connected via an IP communication line to 
a network node apparatus. Reference numerals 1 91 1 to 
1915 indicate address administration tables of the net- 
work node apparatuses. Reference numerals 1911-3, 

1911- 4, 1911-5, 1912-3, 1912-4, 1912-5 indicate multi- 
cast service proxy servers. Reference numerals 1 913-3, 
1913-4, 1913-5 indicate overflow communication line 
servers. Reference numerals 1941 to 1945 indicate 
overflow communication lines. In the present embodi- 
ment, each server and router has a plurality of multicast 
IP addresses in addition to the proper IP address, and 
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can exchange information with each other by exchang- 
ing IP packets. 

«TRANSMISSION TERMINAL AND TRANSMISSION 
ADMINISTRATION SERVER» 5 

[0676] The terminals 191 0-02 and 191 0-05 serve also 
as a transmission terminal for transmitting multicast da- 
ta in a multicast service. The terminals 1910-06 and 
1910-08 serve also as a transmission administration 10 
server for the multicast service. Each transmission ad- 
ministration server comprises a data base and a infor- 
mation processing mechanism, thereby exchanging the 
information with the multicast service proxy servers and 
sharing a part of the information processing of the mul- 15 
ticast data transmission terminals. 

«OUTPUT DESTINATION SPECIFICATION OF 
COMMUNICATION RECORD» 

20 

[0677] The fifth item of a communication record of an 
address administration table is called the output desti- 
nation specification of an internal IP packet. When the 
value of the item is not "0 U , it indicates a specified state. 
When the value is "0", it indicates an unspecified state. 25 
Similarly the sixth item of the communication record of 
the address administration table is called the output des- 
tination specification of an external IP packet. When the 
value of the item is not "0", it indicates a specified state. 
When the value is "0", it indicates an unspecified state. 30 
For example, in the communication record "IM2, M2, 
E02, I02, 0, (F11 to F30, F91)" in the first line of the ad- 
dress administration table 1913, the output destination 
specification of the internal IP packet is "O", that is, un- 
specified. The output destination specification of the ex- 35 
ternal IP packet is "F11 to F30, F91" : that is, the logical 
communication lines F11 to F30 and F91 . Here, the log- 
ical communication lines F11 to F30 are communication 
lines 1960-11 to 1960-30, and the logical communica- 
tion line F91 is a communication line 1960-91. 40 

«OVERFLOW COMMUNICATION LINE» 

[0678] The overflow communication line server col- 
lects IP packets, such as ACK packets and NACK pack- 45 
ets, which are replied from an reception terminal to a 
transmission terminal, via an overflow communication 
line, and then transfers them to separate multicast serv- 
ice proxy servers depending on the multicast address. 

50 

«TRANSFER OF MULTICAST IP PACKET 1» 

[0679] An external IP packet 1 930 having a transmis- 
sion source external IP address "E02*' and a destination 
external IP address "M2" is sent out from the terminal 55 
1910-02(in FIG. 338)(Step Q1 in FIG. 342), and then 
reaches the network node apparatus 1901. The com- 
munication record "I02, E02, M2, IM2, ???, 0" of the first 



line of the address administration table 1911 is used, 
whereby internal IP packets 1931-1 and 1931-2 are 
formed. The internal IP packet 1931-1 reaches the rout- 
er 1 907-1 (Step Q2), and then becomes to an internal IP 
packet 1 931 -3 thereby to reach the network node appa- 
ratus l903(Step Q3). On the other hand, the internal IP 
packet 1931-2 reaches the router 1907-2(Step Q4). In 
the router 1907-2, the internal IP packet 1931-2 is cop- 
ied thereby to be bifurcated into two. The internal IP 
packet 1931-4 reaches the network node apparatus 
1 904(Step Q5), and the internal IP packet 1 931 -5 reach- 
es the network node apparatus 1905(Step Q6). 
[0680] On receiving the internal IP packet 1 931 -3, us- 
ing the communication record "IM2, M2, E02, 102, 0, F11 
to F30, F91" in the first line of the address administration 
table 1 913, the network node apparatus 1 903 decapsu- 
lates the internal IP packet 1 931 -3 thereby to restore an 
external IP packet(having the same content of the ex- 
ternal IP packet 1930), and then sends out the restored 
external IP packet to the terminals 1910-11 to 1910-30 
and the multicast service proxy server 1 91 1 -3<Steps Q7, 
Q7x). Here, the terminals 1910-11 to 1910-30 are pro- 
vided with a multicast address "M2 W in addition to the 
external IP addresses M E11" to "E30 H . Further, the mul- 
ticast service p roxy server 1 9 1 1 -3 is provided with a m ul- 
ticast address "M2" as well as an external IP addresses 
"E91 ". The feature of the present embodiment is that the 
multicast service proxy server 1911-3 receives the mul- 
ticast service data(Step Q7x) at almost the same time 
as that of the terminals 1910-11 to 1910-30. 
[0681] On receiving the internal IP packet 1931-4, us- 
ing the communication record "IM2, M2, E02, I02, 0, 
(F31 to F50, F93) H in the first line of the address admin- 
istration table 1914, the network node apparatus 1904 
decapsulates the internal IP packet 1931-4 thereby to 
restore an external IP packet, and then sends out the 
restored external IP packet to the terminals 1910-31 to 
1910-50 and the multicast service proxy server 1911-4 
(Steps Q8 and Q8x). Here, the terminals 1910-31 to 
1910-50 are provided with a multicast address "M2 M in 
addition to the external IP addresses "E31" to "E50 M . 
Further, the multicast service proxy server 1911-4 is pro- 
vided with a multicast address "M2 M as well as an exter- 
nal IP addresses "E93\ 

[0682] On receiving the internal IP packet 1931-5, us- 
ing the communication record "IM2, M2, E02, 102, 0, 
(F51 to F70, F95) u in the first line of the address admin- 
istration table 1915, the network node apparatus 1905 
decapsulates the internal IP packet 1931-5 thereby to 
restore an external IP packet, and then sends out the 
restored external IP packet to the terminals 1910-51 to 
1 91 0-70 and the multicast service proxy server 1 91 1 -5 
(Steps Q9, Q9x). Here, the terminals 1910-51 to 
1910-70 are provided with a multicast address "M2" in 
addition to the external IP addresses "E51 u to "E70". 
Further, the multicast service proxy server 1 91 1 -5 is pro- 
vided with a multicast address ,, M2" as well as an exter- 
nal IP addresses "E95". 
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«SEND-OUTOF IP PACKET BY RECEPTION 
TERMINAL. 1» 

[0683] In some cases, the terminals 1910-11 to 

1910- 70 send out various IP packets, such as an ACK 
packet for notifying a normal reception to the transmis- 
sion terminal, an NACK packet for notifying a reception 
failure to the transmission terminal, and an IP packet for 
replying a question, to the transmitter terminal 1910-02 
having an external IP address "E02". The procedure for 
this is described below. In this example, the transmis- 
sion source address is a multicast IP address "M2", and 
the destination address is "E02'\ 

[0684] The terminals 1910-11 to 1910-30 form an IP 
packet to be sent to the terminal 1910-02(Step Q10) 
thereby to send it out to the network node apparatus 
(Step Q11). On receiving the external IP packet, the net- 
work node apparatus 1903 transfers the external IP 
packet intact to the packet overflow output line 1 943 
(Step Q12), because the internal IP packet output des- 
tination specification in the communication record "1M2, 
M2, E02, I02, 0, (F11 to F30, F91)" in the first line of the 
address administration table 1913 corresponding to the 
input external IP packet is unspecified, that is, the fifth 
item of the record is "0". 

«FUNCTION OF OVERFLOW COMMUNICATION 
LINE SERVER, 1» 

[0685] The overflow communication line server 
1913-3 receives an external IP packet 1 946-1 (FIG. 345) 
from the overflow communication line 1943(Step MPS1 
in FIG. 344), then confirms that the transmission source 
IP address of the external IP packet 1 946-1 is "M2"(Step 
MPS2), and then forms an IP packet 1946-2 to be sent 
to the multicast service proxy server 1911-3 for process- 
ing the multicast service specified by the multicast ad- 
dress "M2", thereby sending out the IP packet(Step 
MPS3). Here, the transmission source IP address of the 
IP packet 1 946-2 is the IP address "E90" of the overflow 
communication line server 1913-3, and the destination 
IP address is the IP address "E91 " of the multicast serv- 
ice proxy server 1911-3. The IP packet 1946-2 is sent 
out from the overflow communication line server 1 91 3-3 
(Step Q13 in FIG. 342), through the network node ap- 
paratus 1903, and reaches the multicast service proxy 
server 1911-3(Step Q14). At that time, the communica- 
tion record "I90, E90, E91, 191, ???, F90" in the twelfth 
line and the communication record U I91, E91, E90, 
I90, ???, F91 u in the tenth line of the address adminis- 
tration table 1913 are used. 

[0686] In this case, the multicast service proxy server 

1911- 3 is requested for the re-transmission of the mul- 
ticast data, because the received IP packet is an NACK 
packet. The multicast service proxy server 1911-3 has 
previously received the multicast data classified by the 
IP address "M2" in the Step Q7x, and hence can use 
the multicast data for the re-transmission request. The 



multicast service proxy server 1911-3 re-transmits the 
multicast data requested for re-transmission to the net- 
work node apparatus 1903(Step Q15). The multicast 
data reaches the terminals 1910-11 to 1910-30(Step 
5 Q1 6). At that time, the communication record "191 , E91 , 
M2, IM2, ???, F91 u in the third line and the communica- 
tion record "IM2, M2, E91 , 191 , 0, F11 to F30" in the sec- 
ond line of the address administration table 1913 are 
used. 

10 

«FUNCTION OF MULTICAST SERVICE PROXY 
SERVER, 1» 

[0687] The multicast service proxy server 1911-3 

15 checks the content of the received IP packet 1946-2 
thereby to form an IP packet containing: the information 
" in which ACK packets indicating the reception confirma- 
tion are concentrated and listed; the information in which 
NACK packets indicating the reception failure notified 

20 from the terminals are concentrated and listed; the con- 
centrated information such as individual terminal infor- 
mation; and the like; and then sends it to the transmitter 
terminal 1910-2, or alternatively, receives an IP packet 
replied from the transmitter terminal 1910-2(Steps Q41 

25 to Q44 in FIG. 342). Here, the IP addresses of the IP 
packet are the external IP address "E91 " of the multicast 
service proxy server 1911-3 and the external IP address 
"E02 w of the transmitter terminal 1910-2. Further, the 
communication record "191, E91, E02, I02, ???, F91" in 

30 the seventh line of the address administration table 
1913 and the communication record "102, E02, E91, 
191 , ???, F02" in the second line of the address admin- 
istration table 1911 are used. 

35 «SEND-OUT OF IP PACKET BY RECEPTION 
TERMINAL, 2» 

[0688] The terminals 1 91 0-31 to 1 91 0-50 receive the 
multicast data in the Step Q8. The terminals 1 910-31 to 

40 1 910-50 form an IP packet used for a reception confir- 
mation and the like(Step Q20 in FIG. 342) thereby to 
send it to the network node apparatus 1904(Step Q21). 
[0689] On receiving the external IP packet, the net- 
work node apparatus transfers the external IP packet 

45 intact without IP encapsulation to the packet overflow 
output line 1944(Step Q22), because the internal IP 
packet output destination specification in the communi- 
cation record "IM2, M2, E02, I02, 0, (F31 to F50, F93)" 
in the first line of the address administration table 1 914 

50 corresponding to the input external I P packet is unspec- 
ified, that is, the fifth item of the record is "0". 

«OVERFLOW COMMUNICATION LINE SERVER, 
2» 

55 

[0690] The overflow communication line server 
1 91 3-4 receives the external I P packet from the overflow 
communication line 1944, then confirms that the trans- 
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mission source IP address of the external IP packet is 
"M2", and then forms an IP packet to be sent to the mul- 
ticast service proxy server 1911-4 for processing the 
multicast service specified by the multicast address 
"M2". thereby sending out the IP packet via the commu- 
nication line 1914-1 to the multicast service proxy server 
1911-4(Step Q24 in FIG. 342). In this case, the feature 
is that the overflow communication line server 1913-4 
and the multicast service proxy server 1 91 1 -4 are inter- 
connected by the communication line 1914-1. 

«FUNCTION OF MULTICAST SERVICE PROXY 
SERVER, 2» 

[0691] The multicast service proxy server 1 91 1 -4 has 
previously received the multicast data in the Step Q8x. 
The multicast service proxy server 1911-4 re-transmits 
the multicast data requested for re-transmission to the 
network node apparatus 1 904(Step Q25). The multicast 
data reaches the terminals 1910-31 to 1910-50(Step 
Q26). At that time, the communication record "1 93, E93, 
M2, IM2, ???, F93" in the third line and the communica- 
tion record "IM2, M2, E93, I93, 0, F31 to F50 M in the sec- 
ond line of the address administration table 1914 are 
used. 

[0692] The multicast service proxy server 1911-4 
checks the content of the received IP packet thereby to 
form an IP packet containing: the concentrated ACK 
packet information; the concentrated NACK packet in- 
formation; the concentrated individual terminal informa- 
tion; and the like; and then sends it to the transmitter 
terminal 1910-2, or alternatively, receives an IP packet 
replied from the transmitter terminal 1 91 0-2(Steps Q45 
to Q48 in FIG. 342). Here, the communication record 
"1 93, E93, E02, I02 f ???, F93" in the seventh line of the 
address management table 1914 and the communica- 
tion record U I02 } E02, E93, 193, ???, F02" in thethird line 
of the address administration table 1911 are used. 

«SEND-OUT OF IP PACKET BY RECEPTION 
TERMINAL, 3» 

[0693] The terminals 1 91 0-51 to 1 91 0-70 receive the 
multicast data in the Step Q9. The terminals 1 91 0-51 to 
1910-70 form an IP packet used for a reception confir- 
mation and the like(Step Q30 in FIG. 342) thereby to 
send it to the network node apparatus 1905(Step Q31). 
The network node apparatus 1 905 transfers the external 
IP packet to the packet overflow output line 1945(Step 
Q32). The overflow communication line server 1913-5 
receives the external IP packet from the overflow com- 
munication line 1945, and then sends out the IP packet 
via the communication line 1 91 5-1 to the multicast serv- 
ice proxy server 1 91 1 -5(Step Q34 in FIG. 342). 
[0694] The multicast service proxy server 1911-5 has 
previously received the multicast data in the Step Q9x. 
The multicast service proxy server 1911-5 re-transmits 
the multicast data requested for re-transmission to the 



network node apparatus 1905(Step Q35). The multicast 
data reaches the terminals 1910-51 to 1910-70(Step 
Q36). 

[0695] The multicast service proxy server 1911-5 

5 checks the content of the received I P packet thereby to 
form an IP packet containing the concentrated ACK 
packet information and the like, and then sends it to the 
transmitter terminal 1910-2, or alternatively, receives an 
IP packet replied from the transmitter terminal 1910-2 

10 (steps Q49 to Q52 in FIG. 342). Further, the multicast 
service proxy server 1911-5 can exchange information 
directly with the terminal 1910-70 by transmitting and 
receiving an IP packet(Steps Q38, Q39). Here, the com- 
munication record "195, E95, E70, I70, ???, F95" in the 

15 ninth line and the communication record "170, E70, E95, 
I95, ???, F70" in the tenth line of the address adminis- 
tration table 1915 are used. In this case, the feature is 
that the multicast service proxy server 1911-5 provides 
a service for communicating directly with the terminal 

20 1910-70. 

«PACKETTRANSFER OF MULTICAST IP ADDRESS 
"M5"» 

25 [0696] An external IP packet 1 932 having a transmis- 
sion source external IP address "E05" and a destination 
external IP address "M5" is sent out from the terminal 
1910-05(in FIG. 339), and then undergoes IP encapsu- 
lation via the network node apparatus 1 902, thereby be- 
so coming internal IP packets 1933-1 and 1933-2. Each 
packet reaches the network node apparatus 1903 or 
1905 via the router 1907-3 or 1907-4. Each internal IP 
packet is then decapsulated and sent to the terminals 
1910-21 to 1910-30, 1910-41 to 1910-50, and 1910-61 
35 to 1 91 0-70. This procedure is shown in FIG. 343. A first 
major difference from FIG. 342 is that the terminal 
1910-05 serves as the transmission terminal instead of 
the terminal 1910-02 and that the routers 1907-3 and 
1907-4 are used instead of the routers 1907-1 and 
40 1 907-2. The route through which the IP packet is trans- 
ferred is changed as shown in FIG. 343(Steps R1 to R9, 
R7x, R8x, R9x). 

[0697] As described above, the plurality of reception 
terminals connected to a network node apparatus are 
45 provided with a proper external IP address as well as 
one or more multicast IP addresses defined for each 
multicast service, whereby one or more multicast serv- 
ices can be used. 

50 TRANSMISSION ADMINISTRATION SERVER» 

[0698] A second major point is that the multicast serv- 
ice proxy servers 1912-3 to 191 2-5 can transmit the con- 
centrated ACK information IP packet, the concentrated 
55 NACK information IP packet, and the concentrated in- 
dividual terminal information IP packet to the transmis- 
sion administration server 1 91 0-08, and can receive the 
data sent out from the transmission administration serv- 
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er 1910-08(Steps R41 to R44, R45 to R48 and R49 to 
R52 in FIG. 343). The transmission administration serv- 
er 1 91 0-08 and the transmission terminal 1 91 0-05 also 
exchange information with each other by transmitting 
and receiving an IP packet(Step R55 in FIG. 343). In the 
transmission/reception of an IP packet between the mul- 
ticast service proxy server 1 91 2-3( IP address "E92") 
and the transmission administration server 1910-08(IP 
address "E08"), the communication record "I08, E08, 
E92, I92, ???, F08" in the fifth line of the address ad- 
ministration table 1912 and the communication record 
"I92, E92, E08, I08, ???, F92" in the eighth line of the 
address administration table 1913 are used. In the 
transmission/reception of an I P packet between the mul- 
ticast service proxy server 191 2-4(IP address "E94") 
and the transmission administration server 1 91 0-08, the 
communication record "I08, E08, E94, I94, ???, F08" in 
the sixth line of the address administration table 1912 
and the communication record "I94, E94, E08, I08, ???, 
F94" in the eighth line of the address administration ta- 
ble 1914 are used. 

[0699] In the transmission/reception of an IP packet 
between the multicast service proxy server 1912-5(IP 
address "E96") and the transmission administration 
server 1910-08, the communication record "108, E08, 
E96, I96, ???, F08" in the seventh line of the address 
administration table 1912 and the communication 
record "I96, E96, E08 ; I08, ???, F96" in the eighth line 
of the address administration table 1915 are used. In 
the transmission/reception of an IP packet between the 
transmission administration server 1910-08(IP address 
"E08") and the transmission terminal 1910-05(IP ad- 
dress "E05") and, the communication record "1 08, E08, 
E05, 105, ???, F08" in the eighth line and the communi- 
cation record "I05, E05, E08, I08, ???, F05" in the ninth 
line of the address administration table 1912 are used. 

«OVERFLOW COMMUNICATION LINE SERVER 
AND MULTICAST SERVICE PROXY SERVER» 

[0700] The function of the overflow communication 
line server and the multicast service proxy server is the 
same as that of the above-mentioned case of multicast 
IP address "M2". On receiving an IP packet from the 
overflow communication line 1943(Step MPS1 in FIG. 
344, Steps R1 0 to R12 in FIG. 343), the overflow com- 
munication line server 1913-3 checks whether the mul- 
ticast IP address of the IP packet is n M2," "M5," or the 
like(Step MPS2), and then transfers it to the multicast 
service proxy server 1911-3 or the multicast service 
proxy server 1912-3 depending on the situation(Step 
MPS3, Steps R13, R14 in FIG. 343). 

«1NITIAL SETTING AND CANCELLATION OF 
MULTICAST IP ADDRESS» 

[0701] The administrator of the IP transfer network 
1900 has the authority to rewrite the communication 



record of the address administration tables 1 91 1 to 1 91 5 
of the network node apparatuses. For Example, a com- 
munication record "107, E07, M7, IM7, ???, 0" used by 
the terminal 1 91 0-7 for multicast service transmission is 

5 added to the address administration table 1911 in the 
network node apparatus 1 901 . Here, "M7" is a multicast 
IP address. The route information of the multicast ad- 
dress "M7" is added to the route tables in the routers 
1907-1 to 1907-4. A communication record "IM7, M7, 

10 E07, I07, 0, F11 to F20, F91-1" used by the terminals 
1910-11 to 1910-20 for multicast service reception can 
be added to the address administration table 1913 in the 
network node apparatus 1903. Here, "M7" is the same 
multicast IP address as the above-mentioned "M7". The 

*5 F1 1 to F20 indicate the output line interfaces connected 
to the terminals 1910-11 to 1910-20. The F91-1 indi- 
cates an output line interface connected to a multicast 
service proxy server newly installed. The administrator 
of the IP transfer network 1 900 installs the above-men- 

20 tioned multicast IP address "M7" in the terminals 
1910-11 to 1911-20. 

[0702] Similarly, a communication record U IM7, M7, 
E07, 107, 0, F31 to F40, F93-1" used by the terminals 
1910-31 to 1910-40 for multicast service reception is 

25 added to the address administration table 1914 in the 
network node apparatus 1904. Further a communica- 
tion record "IM7, M7, E07, I07, 0, F51 to F60, F95-1" 
used by the terminals 1 91 0-51 to 1 91 0-60 for multicast 
service reception can be added to the address admin- 

30 istration table 1 91 5 in the network node apparatus 1 905. 
By virtue of the above-mentioned procedure, the termi- 
nals 1910-11 to 1910-20, the terminals 1910-31 to 
1910-40, and the terminals 1910-51 to 1910-60 can re- 
ceive the new multicast service. The terminals 1910-21 

35 to 1 910-30 can cancel the reception of the multicast IP 
service identified by the IP address "M5" by erasing a 
communication record "IMS, M5, E92, I92, 0, (F21 to 
F29)" in the fifth line of the address administration table 
1913. 

40 

«NETWORK NODE APPARATUS TO WHICH 
TRANSMISSION ADMINISTRATION SERVER IS 
CONNECTED» 

45 [0703] In the above-mentioned embodiment, the 
transmission terminal 1 91 0-05 and the transmission ad- 
ministration server 1910-08 are connected to the com- 
mon network node apparatus 1902. However, it is pos- 
sible that the terminal 1910-07(IP address "E07") con- 
st? nected to the network node apparatus 1 901 is set to be 
a new transmission administration server, that the ter- 
minal 1910-08(IP address U E08") is no longer used as 
a transmission administration server, that the transmis- 
sion terminal 1 91 0-05 is connected to the network node 
55 apparatus 1902, and that the transmission administra- 
tion server 1910-07 is connected to the network node 
apparatus 1901. That is, the transmission terminal 
1910-05 and the transmission administration server 
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1910-08 can be connected to separate network node 
apparatuses. 

[0704] In this case, the communication record "I92, 
E92, E08, I08, ???, F92" in the eighth line of the address 
administration table 1913 is changed into "I92, E92, 
E07, I07, ???, F92". The communication record "I94, 
E94, E08, 108, ???, F94" in the eighth line of the address 
administration table 1914 is changed into H I94, E94, 
E07, I07, ???, F94". And, the communication record 
"196, E96, E08 ; 108, ???, F96" in the eighth line of the 
address administration table 1915 is changed into "I96, 
E96, E07, I07, ???, F96". 

[0705] Further, a communication record U I07 : E07, 
EOS, I05, ???, F07" used between the transmission ad- 
ministration server 1 91 0-07 and the transmission termi- 
nal 1910-05 and communication records "I07, E07, E92, 
I92, ???, F07," "I07, E07, E94, I94, ???, F07", and "I07,' 
E07, E96, I96, ???, F07" used between the transmis- 
sion administration server 1910-07 and the multicast 
service proxy servers 1 91 2-3 to 1 912-5 are added in the 
address administration table 1911. Furthermore, a com- 
munication record "I05, E05, E07, I07 s ???, F05" within 
the address administration table 1912 used between the 
transmission terminal 1 91 0-05 and the transmission ad- 
ministration server 1910-07 is added in the address ad- 
ministration table 1912. Further, the communication 
record "I08 : E08, E05, 105, ???, F08" used between the 
terminal 1 91 0-08 and the transmission terminal 1 91 0-05 
and the communication records "I08, E08, E92, 
I92, ???, F08" and the like used the multicast service- 
proxy servers 1912-3 to 1912-5 are eliminated. 

« INTEGRATION OF TRANSMISSION TERMINAL 
AND TRANSMISSION ADMINISTRATION SERVER» 

[0706] Further, it is possible that the transmission ter- 
minal 1910-02 and the transmission administration 
server 1 91 0-06 are provided with a common IP, and that 
the function of the transmission administration server 
1910-06 is integrated into the function of the transmis- 
sion terminal 1910-02. In that case, the function of the 
transmission administration server 191006 and the 
function of the transmission terminal 1 91 0-02 are distin- 
guished with each other by TCP port numbers and UDP 
port numbers. 

«VARIATION OF OVERFLOW COMMUNICATION 
LINE» 

[0707] The overflow communication line server 
1913-5 shown in FIG. 341 is means for classifying the 
multicast IP address of an IP packet received from the 
overflow communication line 1945 thereby to send it to 
the communication line 1915-1 or 1915-2. Described 
below is a method in which an overflow IP packet das- ^ 
sification function section is provided as a variation of 
that means. 

[0708] Reference numeral 1905-1 (FIG. 346) indi- 



cates a network node apparatus. Reference numeral 
1915-1 indicates an address administration table. Ref- 
erence numeral 1925-1 indicates an external line inter- 
face section. Reference numeral 1911-5X indicates a 
multicast service proxy server having the same function 
as that of the server 1911-5(FIG. 341) and identified by 
the multicast IP address "M2". Reference numeral 

1 912- 5X indicates a multicast service proxy server hav- 
ing the same function as that of the server 1 91 2-5(FIG. 

1 341) and identified by the multicast IP address "M5". 
Reference numeral 1913-5X indicates an overflow IP 
packet classification function section having a function 
similar to that of the overflow communication line server 

1913- 5. 

[0709] When the overflow IP packet classification 
function section 1913-5x receives an external IP packet 
the transmission source of which is a multicast IP ad- 
dress and when the overflow parameter of the commu- 
nication record is specified as "0", the overflow IP packet 
classification function section determines the transmis- 
sion source multicast IP address thereby to transfer the 
IP packet to the corresponding multicast service proxy 
server via the communication line 191 5-1 X or 191 5-2X. 

IMPLEMENTATION OF CABLE BROADCAST AND 
MEDIA DISTRIBUTION COMMUNICATION 
SYSTEM» 

[071 0] The multicast data includes what is called mul- 
timedia data such as digitized voice, fax data, still imag- 
es and moving images. 

[0711] In case that the terminal 1910-02 is a voice 
transmission terminal capable of transmitting a digitized 
voice and that the terminals 1 91 0-1 1 to 1 91 0-70 are dig- 
itized voice reception terminals, the transmission of the 
IP packet 1930 is the transmission of a cable voice 
broadcast. Thus, a cable voice broadcast communica- 
tion system is implemented using IP transfer. Further, in 
case that the terminal 1 91 0-02 is a voice/moving image 
transmission terminal capable of transmitting a digitized 
voice/motion picture and that the terminals 1910-11 to 
191 0-70 are digitized voice/moving image reception ter- 
minals, the transmission of the IP packet 1930 is the 
transmission of a cable TV broadcast. Thus, a cable TV 
broadcast communication system is implemented using 
IP transfer. In a similar way, a cable fax communication 
system for transmitting and receiving a digitized still im- 
age is implemented using IP transfer. 
[0712] The above-mentioned digitized voice recep- 
tion terminals and voice/moving image reception termi- 
nals can transmit an IP packet containing the individual 
reception terminal information, such as a comment on 
the received multicast data(that is, the contents of the 
broadcast), to the transmission terminal 1910-02. The 
multicast service proxy server can receive the IP pack- 
ets from the plurality of reception terminals, and can 
send an IP packet containing the concentrated informa- 
tion in which the information contained in the above- 
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mentioned IP packets has been edited into a list or a 
short message, to the transmission terminal and the 
transmission administration server. The transmission 
terminal and the transmission administration server can 
further replies an IP packet containing the comment on 
the result of the received IP packet containing the con- 
centrated information, to the multicast service proxy 
server. As a result, a cable broadcast communication 
system is implemented in which the information can be 
exchanged between the multicast data transmitter and 
the multicast data receivers. As described above, the 
multicast service proxy server arbitrates the information 
exchange between the multicast data transmitter and 
the multicast data receivers. When the transmission me- 
dia is a book, a news paper a music or a video, the 
above-mentioned cable broadcast communication sys- 
tem can implement a book distribution communication 
system, a news paper distribution communication sys- 
tem, a music distribution communication system or a 
video distribution communication system as a multicast 
service. Here, the video indicates the information com- 
posed of voice and moving image which is digitized and 
stored on a video tape, a CD, or a DVD. 

«SUMMARY» 

[071 3] A terminal connected to a network node appa- 
ratus via an IP communication line can be provided with, 
in addition to the proper external IP address, one or 
more multicast IP addresses defined for each multicast 
service. A plurality of transmission terminals are possi- 
ble. The multicast data transmitted by each multicast da- 
ta transmission terminal is transferred through the IP 
transfer network, and then reaches a plurality of termi- 
nals. As such, each terminal can receive one or more 
multicast services. Each reception terminal can install a 
new multicast IP address for each multicast service and 
cancel it at any time by requesting to the I P transfer net- 
work operator. One of more multicast service proxy 
servers can be connected to a network node apparatus. 
[0714] The multicast service proxy server can trans- 
mit an IP packet which contains the concentrated ACK 
packet information, the concentrated NACK packet in- 
formation, and the concentrated individual terminal in- 
formation received from one or more terminals connect- 
ed to the network node apparatus to which the multicast 
service proxy server is connected, to the transmission 
terminal or the transmission administration server oper- 
ating the multicast service. 

[0715] The multicast service can be a high quality 
service by virtue of the improvement request such as a 
reception confirmation notification ACK packet) and a 
reception failure notification NACK packet). The com- 
munication company can suppress the increase in com- 
munication traffic in the IP transfer network by suppress- 
ing the ACK packets, NACK packets and individual re- 
ceiver reports. Further, the distribution of multicast data 
not having a contract with the communication company 



is prevented, and the charging to the multicast service 
users is carried out easily. 

[0716] The multicast service proxy server can ex- 
change information by transmitting and receiving an IP 

5 packet with the transmission terminal and the transmis- 
sion administration server which are connected to the 
multicast service proxy server and operate the multicast 
service. The multicast service proxy server receives and 
retains the multicast data transmitted from the transmit- 

10 ter terminal. The multicast service proxy server can then 
send out the retained multicast data to the terminals 
connected to the network node apparatus to which the 
multicast service proxy server is connected, using the 
multicast function of the network node apparatus. 

15 [07171 The multicast service proxy server can ex- 
change information by transmitting and receiving an IP 
packet with a specific terminal the communication 
record of which is set in the network node apparatus. IP 
encapsulation is carried out when the internal IP packet 

20 output destination specification in the communication 
record for specifying the method of IP encapsulation and 
IP decapsulation is specified, whereas IP encapsulation 
is not carried out when the internal IP packet output des- 
tination specification is unspecified. The external IP 

25 packet in question is then outputted to the external IP 
packet overflow communication line. The overflow com- 
munication line server receives a non-1 P-encapsulated 
external IP packet via the external IP packet overflow 
communication line, and then transfers the information 

30 included in the external IP packet through the network 
node apparatus to the multicast service proxy server. 
[07181 The overflow communication line server re- 
ceives a non-1 P-encapsulated external IP packet via the 
external IP packet overflow communication line, and 

35 then transfers the information included in the external 
IP packet to the multicast service proxy server via the 
communication line interconnecting the overflow com- 
munication line server and the multicast service proxy 
server. The overflow IP packet classification function 

40 section connected to the external IP packet overflow 
communication line is included. IP decapsulation is car- 
ried out when the external IP packet output destination 
specification in the communication record is specified, 
whereas IP decapsulation is not carried out when the 

45 external I P packet output destination specification is un- 
specified. The internal IP packet in question is then out- 
putted to the internal IP packet overflow communication 
line. 

50 19. 19TH EMBODIMENT CONDUCTING MULTICAST 
COMMUNICATION : 

[071 91 Network node apparatuses have the feature of 
not carrying out IP encapsulation. The following descrip- 
ss tion is made with reference to the FIGs. 347 to 350. Net- 
work node apparatuses 2001 to 2005 and routers 2007 
to 2009 are provided within an IP transfer network 2000. 
The network node apparatuses and the routers are in- 
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terconnected by IP communication lines directly or indi- 
rectly via a network node apparatus or a router. Refer- 
ence numerals 2011 to 2015 indicate address adminis- 
tration tables of the network node apparatuses, and 
each table registers the IP addresses of the terminals 
connected to each network node apparatus via a com- 
munication line. Reference numerals 201 6 to 2020 indi- 
cate route tables of the network node apparatuses. Ref- 
erence numerals 2021 to 2023 indicate route tables of 
the routers. Terminals 2025 to 2039 have an IP packet 
transmission/reception function, and are connected to 
each network node apparatus via an IP communication 
line. Reference numerals 2045 to 2049 indicate over- 
flow communication lines to which an unscheduled IP 
packet is outputted. Reference numeral 2050 indicates 
a multicast service proxy server. The terminal 2026 
serves also as the transmission terminal for transmitting 
the multicast data in a multicast service. The multicast 
data includes what is called multimedia data such as 
digitized voice, fax data, static images and moving im- 
ages. The terminal 2027 serves also as the transmission 
administration server for the multicast service. 

«TRANSFER OF IP PACKET» 

[0720] Next, described below is the series of steps of 
IP packet transfer starting from the transmission of an 
external IP packet 2040 by the transmission terminal 
2026. The terminal 2026 transmits the external IP pack- 
et 2040 having an transmission source external IP ad- 
dress "E02" and a destination IP address "M2" to the 
communication line 2051 (Step DD1 in FIG. 350). The 
network node apparatus 2001 checks whether the 
transmission source IP address "E02" of the received 
external IP packet 2040 is registered in the address ad- 
ministration table 2011 or not(IP packet acceptance 
test). In this case, the set of the logical communication 
line name "F02" and the IP address "E02" of the com- 
munication line 2051 is registered as "F02, E02" in the 
record in the second line of the address administration 
table 2011 , and hence the IP packet 2040 is accepted. 
In case that the IP address is not registered, the re- 
ceived IP packet is transferred intact to the packet over- 
flow communication line 2045, and then abandoned. 
[0721] Next, with regard to the record "Msk?m2, M2, 
(G02, G03)" in the first line of the route table 201 6, ft is 
checked whether the result of the "and" operation be- 
tween the first item "Msk?m2" of the record and the des- 
tination IP address "M2" of the IP packet 2040 coincides 
with the second item "M2" of the record or not(the fol- 
lowing equation (12)). Coincidence occurs in this case. 
Here, the value of address mask ,, Msk?m2 ,, is 
"255.255.255.255" in this case. 

If ( ,, Msk?m2" and "M2" = "M2") ??? (12) 
[0722] Next, with regard to the third item G02 and G03 
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of the record, an IP packet 2041 is sent out to the com- 
munication line 2053 having the logical communication 
line name u G02"(Step DD2), while an IP packet 2042 is 
sent out to the communication line 2054 having the log- 

5 ical communication line name "G03"(Step DD3). The IP 
packets 2041 and 2042 are generated by copying the 
IP packet 2040. In the above-mentioned procedure, 
when the destination IP address "M2" of the IP packet 
2040 is not included in the route table 201 6, the IP pack- 

10 et 2040 is abandoned(registration test of multicast ad- 
dress). 

[0723] The IP packet 2041 reaches the router 2007, 
and is then sent out as an IP packet 2043 to the com- 
munication line 2055 having a logical communication 
is line name G1 2 according to the record "M2, G12" in the 
second line of the route table 2021 (Step DD4). The IP 
packet 2043 reaches the router 2008, and is then sent 
out as an IP packet 2034 to the communication line 2058 
having a logical communication line name G27 accord- 

20 ing to the record "M2, G27" in the second line of the route 
table 2022(Step DD5). On the other hand, the IP packet 
2042 sent out to the communication line 2054 reaches 
router 2009, and is then sent out as an IP packet 2035 
to the communication line 2056 having a logical com- 

25 munication line name "G21"(Step DD6) and as an IP 
packet 2036 to the communication line 2057 for the log- 
ical communication line name "G22"(Step DD7), ac- 
cording to the "M2, G21 , G22" of the second line of the 
route table 2023. The IP packets 2035 and 2036 are 

30 generated by copying the IP packet 2042. Here, the 
route tables 2021 to 2023 of the routers may have ad- 
dress masks similar to those of the route table 2016 of 
the network node apparatus. However, they are known 
to the public and hence omitted. 

35 [0724] The IP packet 2034 reaches the network node 
apparatus 2003 via the communication line 2058. With 
regard to the record "Msk?m2, M2, (F10, F12, F22)" in 
the first line of the route table 201 8, it is checked whether 
the result of the "and" operation between the first item 

*o "Msk?m2" of the record and the destination IP address 
"M2" of the IP packet 2034 coincides with the second 
item "M2 M of the record or not(the following equation 
(13)). Coincidence occurs in this case. Here, the value 
of address mask "Msk?m2" is "255.255.255.255" in this 

4 5 case. 

If ( ,, Msk?m2") and "M2" = "M2") ??? (13) 

so Next, with regard to the third item F1 0, F12, F22 of the 
record, an IP packet 2038 is sent out to the communi- 
cation line 2060 having a logical communication line 
name "F10"(Step DD11). An IP packet 2039 is. sent out 
to the communication line 2061 having a logical com- 

55 munication line name "F12"(Step DD13). An IP packet 
is sent out to the communication line 2059 having a log- 
ical communication line name "F22"(Step DD9). The ter- 
minals 2031, 2033 receive the multicast data via the 
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communication lines 2060, 2061 , respectively. The mul- 
ticast service proxy server 2050 retains the multicast da- 
ta received via the communication line 2059 in an inter- 
nal data base. 

[0725] The network node apparatus 2004 receives 
the IP packet 2035. and then sends out an IP packet 
2040 copied from the IP packet 2035 using the record 
"Msk?m2, M2, F13" in the first line of the route table 
2019 in a procedure similar to that of the above-men- 
tioned network node apparatus 2003, to the communi- 
cation line 2062 having a logical communication line 
name "F13"(Step DD14). 

[0726] The network node apparatus 2005 receives 
the IP packet 2036, and then sends out I P packets 2041 , 
2042 copied from the IP packet 2035 using the record 
"Msk?m2, M2, (F16, F17)" in the first line of the route 
table 2020 in a procedure similar to that of the above- 
mentioned network node apparatus 2003, to the com- 
munication lines 2063, 2064, respectively(Steps DD1 7, 
DD18). 

«PREVENTION OF IMPLOSION OF ACK PACKETS 
AND NACK PACKETS» 

[0727] In order to report the information relevant to the 
reception of the IP packet 2038, such as an ACK packet 
for reception report, an NACK packet for reception fail- 
ure report, and an individual terminal report, to the trans- 
mission terminal 2026, the terminal 2031 forms an IP 
packet 2044 having the transmission source external IP 
address "M2" and the destination external IP address 
"E02" thereby to send it out to the communication line 
2060(Step DD21 in FIG. 350). Similarly, in order to re- 
port the reception of the IP packet 2039 to the transmis- 
sion terminal 2026, the terminal 2033 sends out an IP 
packet having the transmission source external IP ad- 
dress "M2 H and the destination external IP address 
U E02 M to the communication line 2061 (Step DD22). 
[0728] On receiving the IP packets sent out by the ter- 
minals 2031 , 2033 for the report to the transmission ter- 
minal 2026, the network node apparatus 2003 checks 
whether the transmission source external IP address 
"M2" of the IP packets is registered in the address ad- 
ministration table 2013 or not. Since it is not registered 
in this case, the received IP packets are transferred in- 
tact to the packet overflow communication line 2059 
(Step DD26). 

[0729] As such, the sending-out of IP packets of indi- 
vidual terminal report from all the terminals receiving the 
multicast data to the multicast data transmission termi- 
nal is suppressed. Accordingly, the implosion of ACK 
packets and NACK packets within the IP transfer net- 
work is prevented. 

«DATA TRANSMISSION BY MULTICAST SERVICE 
PROXY SERVE R» 

[0730] The multicast service proxy server 2050 has 



received the multicast data transmitted by the terminal 
2026 in the Step DD9, and retains it in the internal data 
base. When the terminal 2031 or 2033 requests the re- 
transmission of the multicast data in the step DD21 or 

5 DD22, the multicast service proxy server 2050 can re- 
transmit the retained multicast data through the network 
node apparatus 2003(Step DD27) to the terminal 2031 
(Step DD28) or to the terminal 2033(Step DD29). At that 
time, the first line ,, Msk?m2, M2, (F10, F12, F22) of the 

10 route table 2018 within the network node apparatus 
2003 is used for the transmission of this multicast data. 

«DATA TRANSMISSION TO AND RECEPTION 
FROM TRANSMISSION TERMINAL» 

15 

[0731 ] The multicast service proxy server 2050 sends 
the formed IP packet containing the concentrated infor- 
mation to the transmission terminal 2026, or alternative- 
ly, receives an IP packet replied from the transmission 

20 terminal 2026(Steps DD41 to DD45 in FIG. 350). Here, 
the IP addresses of the IP packet are the IP address 
"E22'' of the multicast service proxy server 2050 and the 
IP address "E02" of the transmission terminal 2026. 
Used here are the communication record "F22, E22" in 

25 the fourth line of the address administration table 201 3, 
the communication record "Msk22, E22, F22" in the fifth 
line of the route table 2018, the communication record 
M F02, E02" in the second line of the address administra- 
tion table 201 1 , and the communication record "Msk02, 

so E02, F02 n in the third line of the route table 2016. As 
such, the multicast service proxy server can exchange 
information by transmitting and receiving an IP packet 
with the transmission terminal 2026 which is connected 
to the multicast service proxy server and operates the 

35 multicast service. 

«DATA TRANSMISSION TO AND RECEPTION 
FROM TRANSMISSION ADMINISTRATION 
SERVER» 

40 

[0732] The multicast service proxy server 2050 sends 
the formed IP packet containing the concentrated infor- 
mation (the concentrated ACK packet information, the 
concentrated NACK packet information, and the con- 
45 centrated individual terminal information) to the trans- 
mission administration server 2027, or alternatively, can 
receive an IP packet replied from the transmission ad- 
ministration server 2027(Steps DD46 to DD50 in FtG. 
350). Here, the IP addresses of the IP packet are the IP 
so address "E22" of the multicast service proxy server 
2050 and the IP address "E03" of the transmission ad- 
ministration server 2027. Used here are the communi- 
cation record "F22, E22" in the fourth line of the address 
administration table 2013. the communication record 
55 "Msk22, E22, F22" in thefrfth line of the route table 201 8, 
the communication record "F03, E03" in the third line of 
the address administration table 2011 . and the commu- 
nication record "Msk03, E03, F03" in the fourth line of 
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the route table 2016. As such, the mufticast service 
proxy server can exchange information by transmitting 
and receiving an IP packet with the transmission admin- 
istration server which is connected to the multicast serv- 
ice proxy server and operates the multicast service. 

« EXCHANGE OF INFORMATION BETWEEN 
TRANSMISSION TERMINAL AND TRANSMISSION 
ADMINISTRATION SERVER» 

[0733] The transmission terminal and the transmis- 
sion administration server can exchange information 
with each other by exchanging an IP packet in order to 
operate the multicast service(Step DD51 in FIG. 350). 
Further, it is possible that the transmission terminal 2026 
and the transmission administration server 2027 are 
provided with a common IP address, and that the func- 
tion of the transmission administration server 2027 is in- 
tegrated into the function of the transmission terminal 
2026. In that case, the function of the transmission ad- 
ministration server 2027 and the function of the trans- 
mission terminal 2026 are distinguished with each other 
by TCP port numbers and UDP port numbers. 

«NETWORK NODE APPARATUS TO WHICH 
TRANSMISSION ADMINISTRATION SERVER IS 
CONN ECTED» 

[0734] In the above-mentioned embodiment, the 
transmission terminal 2026 and the transmission admin- 
istration server 2027 are connected to the common net- 
work node apparatus 2001 . However, it is possible that 
the terminal 2028(IP address "E04") connected to the 
network node apparatus 2002 is set to be a new trans- 
mission administration server, and that the transmission 
administration server 2027 is no longer used as the 
transmission administration server. That is, the trans- 
mission terminal and the transmission administration 
server can be connected to separate network node ap- 
paratuses. In this case, in the multicast service proxy 
server 2050 and the transmission terminal 2026 which 
transmit and receive an IP packet to and from the trans- 
mission administration server 2028, the IP address 
"E04 u is used for the transmission administration server 
in the transmission/reception of the IP packet. 

«VARIATION OF NETWORK NODE APPARATUS» 

[0735] The network node apparatus 2001 (in FIG. 
347) can be implemented by separating it into an ad- 
dress administration module 2090 and a router 2091 
shown in FIG. 351. Here, the address administration 
module 2090 and the router 2091 can exchange infor- 
mation with each other via a line 2092. The address ad- 
ministration table 201 1x in the address administration 
module 2090 contains the same information of the ad- 
dress administration table 2011 in the network node ap- 
paratus 2001, and the route table 2016x in the router 



2091 contains the same information of the route table 
201 6 in the network node apparatus 2001 . The address 
administration module 2090 is implemented by a server 
implemented by a personal computer, or by a hardware 
5 module. 

«TRANSFER OF IP PACKET USING ADDRESS 
ADMINISTRATION MODULE» 

10 [0736] Described below is the IP packet transfer with- 
in the IP transfer network 2000 with reference to FIG. 
351 . The terminal 2026 transmits an external IP packet 
2040 having an transmission source external IP address 
"E02" and a destination IP address "M2" to the commu- 

'5 nication line 2051 . The router 2091 receives the external 
IP packet 2040 via the communication line 2051, and 
then sends the received external IP packet 2040 
through the line 2092 to the address administration 
module 2090. The address administration module 2090 

20 checks whether the transmission source IP address 
,, E02 ,, of the received external IP packet 2040 is regis- 
tered in the address administration table 201 1x or not. 
In this case, the address administration module con- 
firms that the set of the logical communication line name 

25 »F02" and the IP address "E02" of the communication 
line 2051 is registered as "F02, E02" in the record in the 
second line of the address administration table 201 1x, 
and then notifies the confirmation result to the router 
2091 . In response to the report from the address admin- 

30 istration module 2090, the router 2091 accepts the IP 
packet 2040. In case that the IP packet is not registered, 
the received IP packet is transferred intact to the packet 
overflow communication line 2045, and then aban- 
doned. 

35 [0737] Next, with regard to the record "Msk?m2, M2, 
(G02, G03) w in the first line of the route table 201 6x ; the 
router 2091 checks whether the result of the "and" op- 
eration between the first item "Msk?m2" of the record 
and the destination IP address "M2" of the IP packet 

40 2040 coincides with the second item "M2 M of the record 
or not(the following equation (14)). Coincidence occurs 
in this case. Here, the value of address mask u Msk?m2" 
is 255.255.255.255 in this case. 

45 

If ( H Msk?m2") and "M2" = "M2") ??? (1 4) 

[0738] Next, with regard to the third item G02 and G03 
of the record, an IP packet 2041 is sent out to the com- 
50 munication line 2053 having the logical communication 
line name "G02", while an IP packet 2042 is sent out to 
the communication line 2054 having the logical commu- 
nication line name "G03". 

[0739] The network node apparatus 2003(FIG. 349) 
55 can be replaced by the combination of an address ad- 
ministration module and a router having a function sim- 
ilar to the above-mentioned one. Here, the replaced ad- 
dress administration module comprises a address ad- 
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ministration table containing the same information of the 
address administration table 2013, and the replaced 
router comprises the same information of the route table 
2018. By a similar principle, the network node appara- 
tuses 2004 and 2005 can be replaced by the combina- 
tions of an address administration module and a router 
having a function similar to the above-mentioned one. 
They comprise the same information of the address ad- 
ministration tables and the route tables in the network 
node apparatuses 2004 and 2005. 

IMPLEMENTATION OF CABLE BROADCAST AND 
MEDIA DISTRIBUTION COMMUNICATION 
SYSTEM» 

[0740] In case that the terminal 2026 is a voice trans- 
mission terminal capable of transmitting a digitized 
voice and that the terminals 2031 to 2039 are digitized 
voice reception terminals, the transmission of the IP 
packet 2040 is the transmission of a cable voice broad- 
cast. Thus, a cable voice broadcast communication sys- 
tem is implemented using IP transfer. Further, in case 
that the terminal 2060 is a voice/moving image trans- 
mission terminal capable of transmitting a digitized 
voice/moving image picture and that the terminals 2031 
to 2039 are digitized voice/moving image reception ter- 
minals, the transmission of the IP packet 2040 is the 
transmission of a cable TV broadcast. Thus, a cable TV 
broadcast communication system is implemented using 
IP transfer. In a similar way, a cable fax communication 
system for transmitting and receiving a digitized still im- 
age is implemented using IP transfer. The above-men- 
tioned digitized voice reception terminals and voice/ 
moving image reception terminals can transmit an IP 
packet containing the individual reception terminal infor- 
mation, such as a comment on the received multicast 
data(that is, the contents of the broadcast), to the trans- 
mission terminal 2026. The multicast service proxy serv- 
er can receive the IP packets from the plurality of recep- 
tion terminals, and can send an IP packet containing the 
concentrated information in which the information con- 
tained in the above-mentioned IP packets has been ed- 
ited into a list or a short message, to the transmission 
terminal and the transmission administration server. 
The transmission terminal and the transmission admin- 
istration server can further replies an IP packet contain- 
ing the comment on the result of the received IP packet 
containing the concentrated information, to the multicast 
service proxy server. As a result, a cable broadcast com- 
munication system is implemented in which the informa- 
tion can be exchanged between the multicast data 
transmitter and the multicast data receivers. As de- 
scribed above, the multicast service proxy server arbi- 
trates the information exchange between the multicast 
data transmitter and the multicast data receivers. When 
the transmission media is a book, a news paper, a mu- 
sic, or a video, the above-mentioned cable broadcast 
communication system can implement a book distribu- 



tion communication system, a news paper distribution 
communication system, a music distribution communi- 
cation system, or a video distribution communication 
system as a multicast service. Here, the video indicates 
5 the information composed of voice and moving images 
which is digitized and stored on a video tape, a CD, or 
a DVD. 

«SUMMARY» 

[0741] Each terminal is connected through a commu- 
nication line to a router to which an address administra- 
tion module is connected. The transmission source IP 
address is registered in the address administration table 
of the address administration module. When the trans- 
mission source IP address in the header of an IP packet 
being input to the router is registered in the address ad- 
ministration table in the address administration module, 
the IP packet is transferred. When it is not registered, 
the IP packet is transferred to the overflow communica- 
tion line of the router, whereby the mixing-in of an un- 
scheduled IP packet into the IP transfer network is pre- 
vented. Further, when the destination multicast IP ad- 
dress in the header of an IP packet being inputted to the 
router is not registered in the route table of the router, 
the IP packet is transferred to the overflow communica- 
tion line of the router, whereby the mixing-in of an un- 
scheduled IP packet into the IP transfer network is pre- 
vented. 

[0742] When the IP address of a terminal is registered 
in the address administration table of a network node 
apparatus, the IP packet is transmitted. When it is not 
registered, the IP packet is transferred to the overflow 
communication line. The IP packet is either abandoned 
or sent to the multicast service proxy server. The regis- 
tration of a multicast address into the address adminis- 
tration table of a rtetwork node apparatus is not permit- 
ted, whereby an ACK packet for IP packet reception 
confirmation from a multicast IP packet receiver to the 
multicast IP packet transmitter, an NACK packet for re- 
ception failure notification, and an individual report 
packet can not pass through the network node appara- 
tus. Further, in case that a destination multicast address 
is registered in the route table of a network node appa- 
ratus, when the destination multicast IP address in the 
header of an IP packet being inputted to the network 
node apparatus is registered in the route table, the IP 
packet is transferred. When it is not registered in the 
route table, the IP packet is abandoned by the network 
node apparatus, whereby the mixing-in of an unsched- 
uled IP packet into the IP transfer network is prevented. 
[0743] The multicast service proxy server receives 
the multicast data transmitted by the transmission ter- 
minal, and retains it in the inside. The multicast service 
proxy server can then send out the retained multicast 
data to a terminal connected to the network node appa- 
ratus to which the multicast service proxy server is con- 
nected, using the multicast function of the network node 
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apparatus. 

[0744] The multicast service proxy server can trans- 
mit an IP packet which contains the concentrated ACK 
packet information, the concentrated NACK packet in- 
formation, and the concentrated individual terminal in- 
formation received from one or more terminals connect- 
ed to the network node apparatus to which the multicast 
service proxy server is connected, to the transmission 
terminal or the transmission administration server oper- 
ating the multicast service. 

[0745] The multicast service proxy server can ex- 
change information by transmitting and receiving an IP 
packet with the transmission terminal and the transmis- 
sion administration server which are connected to the 
multicast service proxy server and operate the multicast 
service. Further, the multicast service proxy server uses 
the information contained in an IP packet received via 
the IP packet overflow communication line. 
[0746] A cable voice broadcast communication sys- 
tem, a cable TV broadcast communication system, or a 
cable fax communication system by IP transfer can be 
implemented by using a voice transmission terminal, a 
voice/moving image transmission terminal, or a still im- 
age transmission terminal capable of transmitting a dig- 
itized voice, a voice/moving image, or a still image. The 
cable broadcast reception terminals can transmit an IP 
packet containing the individual reception terminal infor- 
mation to the transmission terminal. As a result, a cable 
broadcast communication system is implemented in 
which the information can be exchanged between the 
multicast data transmitter and the multicast data receiv- 
ers. The multicast service proxy server arbitrates the in- 
formation exchange between the multicast data trans- 
mitter and the multicast data receivers. 
[0747] The multicast service can be a high quality 
service by virtue of the improvement request such as a 
reception confirmation notification (ACK packet) and a 
reception failure notification(NACK packet). The com- 
munication company can suppress the increase in com- 
munication traffic in the IP transfer network by suppress- 
ing the ACK packets, NACK packets, and individual re- 
ceiver reports. Further, the distribution of multicast data 
not having a contract with the communication company 
is prevented, and the charging to the multicast service 
users is carried out easily. 

20. 20TH EMBODIMENT CONDUCTING MULTICA ST 
COMMUNICATION : : 

[0748] The following description is made with refer- 
ence to the FIG. 352. An IP transfer network 21 00 com- 
prises: the administration region 2101 of a communica- 
tion company X; the administration region 2102 of a 
communication company Y; network node apparatuses 
2103 to 2114; routers 2115-1 to 2115-11; and a router i 
2116. The network node apparatuses and the routers 
are interconnected by IP communication lines directly 
or indirectly via a network node apparatus or a router. 



Terminals 2117 to 2133 having an IP packet transmis- 
sion/reception function are connected to each network 
node apparatus via an IP communication line. Refer- 
ence numerals 21 40 to 21 43 indicate multicast P service 
proxy servers. Reference numerals 2144 to 2147 indi- 
cate multicast Q service proxy servers. Reference nu- 
merals 2048 to 2051 indicate overflow communication 
servers. The communication company X and the com- 
munication company Y manage the router 2116 in co- 

> operation. All of the network node apparatuses 21 03 to 
21 1 4 are apparatuses having an I P encapsulation/l P de- 
capsulation function, or alternatively, all of them are ap- 
paratuses not having an IP encapsulation/IP decapsu- 
lation function. The internal configuration of each net- 

; work node apparatus is described in another embodi- 
ment. 

«TRANSMISSION TERMINAL AND TRANSMISSION 
WORK SERVER OF COMMUNICATION COMPANY» 

[0749] The electronic news paper distribution service 
by a news paper publishing company "A" is designated 
to a multicast P service, whereas the news distribution 
service by a broadcast station B is designated to a mul- 
ticast Q service. The terminal 2117 is a multicast data 
transmission terminal managed by the communication 
company X. The terminal 2118 is a transmission work 
server managed by the communication company X. The 
terminal 2120 is a multicast data transmission terminal 
managed by the communication company Y. The termi- 
nal 21 22 is a transmission work server managed by the 
communication company Y. The terminal 2123 is a ter- 
minal managed by the news paper publishing company 
"A", and is a multicast P service terminal for transmitting 
the electronic news paper published by the news paper 
publishing company "A" to the transmission work server 

2118 of the communication company X and the trans- 
mission work server 2122 of the communication com- 
pany Y and for conducting the work communication on 
the electronic news paper distribution. The terminal 

211 9 is a terminal managed by the broadcast station B, 
and is a multicast Q service terminal for transmitting the 
(voice/moving image) TV news distribution service pro- 
vided by the broadcast station B to the transmission ad- 
ministration server 21 1 8 of the communication company 
X and the transmission work server 21 22 of the commu- 
nication company Y and for conducting the working/no- 
tifying communication on the electronic news paper. 
[0750] The transmission work server 21 1 8 represents 
the communication company X, and processes the ad- 
ministrative work on the transmission of the multicast 
data, such as the distribution of the electronic news pa- 
per published by the news paper publishing company 
"A", the TV news distribution service by the broadcast 
station B, and the electronic stock price announcement 
service by a securities company C. Similarly, the trans- 
mission work server 2122 represents the communica- 
tion company Y, and processes the administrative work 
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on the transmission of the multicast data. 

«TRANSFER OF MULTICAST IP PACKET» 

[0751 J The electronic news paper is stored as the dig- 
ital information in a large number of IP packets, and 
each packet is called an electronic news paper IP pack- 
et. The news paper publishing company "A" transmits 
the electronic news paper IP packet from the terminal 

2123 of the news paper publishing company "A" to the 
transmission work server 2118 of the communication 
company X(Step 21 60 in FIG. 353). The electronic news 
paper IP packet goes through the network node appa- 
ratus 2111, through the routers 2115-10, 2115-7, 
2115-6, 2116, 2115-5, 2115-3, 2115-1 , through the net- 
work node apparatus 21 03, and then reaches the trans- 
mission work server 21 1 8. The transmission of the elec- 
tronic news paper IP packet from the terminal 2123 to 
the transmission work server 21 1 8 can be carried out by 
any one of UDP communication technique(connection- 
less communication) and TCP communication tech- 
nique(connection communication). 

[0752] The transmission work server 2118 retains the 
received electronic news paper IP packet in the internal 
data base(Step 2161). The transmission work server 
2118 then transmits the received and retained electronic 
news paper IP packet to the transmission terminal 2117 
(Step 21 62). The transmission terminal 2117 retains the 
received electronic news paper IP packet. The transmis- 
sion of the electronic news paper IP packet from the 
transmission work server 21 1 8 to the terminal 2117 can 
be carried out by any one of UDP communication tech- 
nique and TCP communication technique. 
[0753] The transmission terminal 2117 transmits the 
retained electronic news paper IP packet to the network 
node apparatus 2103(Step 2163). Here, the destination 
address is a multicast address "Mx u . The transmitted 
electronic news paper IP packet is, at the same time, 
transferred within the multicast-dedicated IP transfer 
network 2152 thereby to reach the network node appa- 
ratuses 2106 to 2108(Step 2171 to 21 74), to reach the 
electronic news paper IP packet reception terminals 

21 24 to 21 28(Step 21 75 to 21 77), and at the same time, 
to reach the multicast P service proxy servers 2140 to 
2141(Step 2178). The terminals 2124 to 2125 transmit 
an ACK packet notifying the normal reception of the 
electronic news paper IP packet or an NACK packet no- 
tifying the failure of the IP packet(Step 2181). The ACK 
or NACK packet is transferred to the multicast P service 
proxy server 2140 in charge of the electronic news pa- 
per distribution service(Step 2183). Similarly, the termi- 
nals 2126 to 2127 transmit an ACK packet or an NACK 
packet notifying the situation of reception of the IP pack- 
et(Step 21 82). The ACK or NACK packet is transferred 
to the multicast P service proxy server 21 41 (Step 21 84). 
The transmission of an ACK packet or an NACK packet 
from the terminal 2128 is in a similar manner. 

[0754] The multicast P service proxy servers 2140 to 



2141 re-transmits the electronic news paper IP packet 
as the multicast data to the terminals 2124 to 2127 
(Steps 21 85, 21 86). The multicast P service proxy serv- 
ers 2140 to 21 41 form an IP packet for reporting the sit- 

5 uation of reception of the electronic news paper IP pack- 
et, and then sends it out to the network node apparatus- 
es 2106 to 2107(Step 2187). The IP packet goes 
through the IP transfer network 2152(Step 2188), 
through the network node apparatus 2103, and then 

10 reaches the transmission work server 21 1 8(Step 21 89). 
[0755] The transmission work server 2118 managed 
by the communication company X can calculate the us- 
age charge of the IP transfer network 21 01 managed by 
the communication company X depending on the infor- 
ms mation relevant to the electronic news paper IP packet 
distribution in the Steps 21 62 and 2189. The transmis- 
sion work server 2118 uses the information contained in 
the content of the received IP packet thereby to form an 
IP packet containing the report item to the news paper 

20 publishing company "A", and then transmits the formed 
IP packet to the terminal 2123 of the news paper pub- 
lishing company "A" (Step 2190). Here, the IP packet 
goes through the network node apparatus 21 03 and the 
routers 2115-1, 2115-3, 2115-5, 2116, 2115-6, 2115-7, 

25 2115-10, 2111, and then reaches the terminal 2123. The 
news paper publishing company "A" receives the IP 
packet, and then confirms the situation of distribution of 
the electronic news paper IP packet having requested 
to the communication company X. 

30 [0756] On completion of the Step 21 60, the news pa- 
per publishing company "A" transmits the electronic 
news paper IP packet from the terminal 2123 of the 
news paper publishing company "A" to the transmission 
work server 2122 of the communication company Y 

35 (Step 21 64 in FIG. 353). Here, the electronic news paper 
IP packet goes through the network node apparatus 
2111, through the router 2115-10, through the network 
node apparatus 2110, and then reaches to the transmis- 
sion work server 2122. The transmission work server 

40 2122 retains the received electronic news paper IP 
packet in the internal data base (Step 2165). 
[0757] The transmission work server 2122 receives 
an authentication that the transmission work server 
2122 is an authorized transmission work server qualified 

45 for transmitting the electronic news paper IP packet, 
from the transmission terminal 2120(Step 2260). The 
transmission work server 2122 then transmits the re- 
ceived and retained electronic news paper IP packet to 
the transmission terminal 2120(Step 2166). The trans- 

50 mission terminal 2120 retains the received electronic 
news paper I P packet. Further, in the Step 21 64, the ter- 
minal 2123 of the news paper publishing company "A" 
can receive an authentication that the terminal itself is 
correctly the terminal 21 23 of the news paper publishing 

55 company "A M : from the transmission work server 2122 
of the communication company Y. 
[0758] The transmission terminal 2120 transmits the 
retained electronic news paper IP packet to the network 
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node apparatus 21 09 (Step 21 67). Here, the destination 
address is a multicast address "My". The transmitted 
electronic news paper IP packet is, at the same time, 
transferred within the multicast-dedicated IP transfer 
network 2153 thereby to reach the network node appa- 
ratuses 2112 to 2114(Step 2191 to 2194), to reach the 
electronic news paper IP packet reception terminals 
21 29 to 21 33(Step 21 95 to 2 1 97), and at the same time, 
to reach the multicast P service proxy servers 2142 to 
2143(Step 2198). The terminals 2129 to 2133 transmit 
an ACK packet or an NACK packet notifying the situa- 
tion of reception of the I P packet(Steps 2201 : 2202) . The 
ACK or NACK packet is transferred to the multicast P 
service proxy server 2142 or 21 43 in charge of the elec- 
tronic news paper distribution service(Steps 2203 or 
2204). 

[0759] The multicast P service proxy servers 2142 to 
2143 re-transmits the electronic news paper IP packet 
as the multicast data to the terminals 2129 to 2133 
(Steps 2205, 2206). The multicast P service proxy serv- 
ers 21 42 to 21 43 form an I P packet for reporting the sit- 
uation of reception of the electronic news paper IP pack- 
et, and then sends it out to the network node apparatus- 
es 21 1 2 to 21 1 3(Step 2207) . The IP packet goes through 
the IP transfer network 2153(Step 2208), through the 
network node apparatus 2109, and then reaches the 
transmission work server 2122(Step 2209). 
[0760] The transmission work server 2122 managed 
by the communication company Y calculates the usage 
charge of the IP transfer network 21 02 managed by the 
communication company Y. The transmission work 
server 2122 uses the information contained in the con- 
tent of the received IP packet thereby to form an IP pack- 
et containing the report item to the news paper publish- 
ing company "A", and then transmits the formed I P pack- 
et to the terminal 2123 of the news paper publishing 
company "A"(Step 2210). Here, the IP packet goes 
through the network node apparatus 2110, through the 
router 2115-10, through the network node apparatus 
2111, and then reaches the terminal 21 23. The news pa- 
per publishing company "A w receives the IP packet, and 
then confirms the situation of distribution of the electron- 
ic news paper IP packet having requested to the com- 
munication company X. The multicast Q service can be 
implemented by a similar method. 

«PROCEDURE OF AUTHENTICATION:^ 

[0761] As a procedure of authentication in the Step 
2260, there are various techniques known to the public. 
An example is described below with reference to FIG. 
354. The transmission work server 21 22 and the trans- 
mission terminal 21 20 retain a common function y = f (a, 
b) and a secret authentication key n K" in the inside. The 
. transmission work server 2 122 transmits the information 
"ID2122" for identifying the transmission work server 
2122 to the transmission terminal 2120(step 2160-1). 
The transmission terminal 2120 receives the informa- 



tion "ID2122" for identifying the transmission work serv- 
er 2122, then generates a random number "R", then cal- 
culates and retains C1 = f(K, R), and then transmits the 
random number "R" to the transmission work server 

5 2122(Step 21 60-2). The transmission work server 21 22 
uses the received random number "R M , the authentica- 
tion key "K," and the function "f" thereby to calculate C2 
= f(K, R), andthen transmits the M C2" to the transmission 
terminal 2120(Step 2160-3). The transmission terminal 

10 checks whether the generated and retained "C1" coin- 
cides with the received "C2" or not. When the coinci- 
dence occurs, it has been confirmed that the transmis- 
sion work server 21 22 has the authorized authentication 
key "K" and hence the transmission work server 2122 

15 is the authorized transmission work server. 

«VARIATION» 

[0762] The following description is made with refer- 
20 ence to the FIG. 355. An IP transfer network 2100-1 
comprises: the administration region 2101-1 of a com- 
munication company X; the administration region 
2102-1 of a communication company Y; network node 
apparatuses 2104-1 , 2105-1 , 21 07-1 to 2114-1 ; routers 
25 2230, 2232; address administration modules 2231, 
2233; routers 2115-1 to 2115-11: and a router 2116. All 
of the network node apparatuses 2104-1, 2105-1, 
2107-1 to 2114-1 are apparatuses not having an IP en- 
capsulation/IP decapsulation function. The internal con- 
30 figuration of each network node apparatus is the same 
as that described in another embodiment. The router 
2230 and the address administration module 2231 are 
interconnected and integrated through a line thereby to 
serve as the network node apparatus. Similarly, the rout- 
es er 2232 and the address administration module 2233 
are interconnected and integrated through a line thereby 
to serve as the network node apparatus. As such, a mul- 
ticast service can be implemented similarly to the mul- 
ticast service described with reference to FiGs. 352 and 
40 353. 

[0763] The terminal 21 23 of the news paper publish- 
ing company "A" providing the multicast service trans- 
mits an electronic news paper IP packet to the transmis- 
sion work servers 2118 and 2122. The transmission 

45 work servers 2118 and 2122 can distribute the received 
electronic news paper IP packet through the IP transfer 
networks 2101-1 and 2102-1 to the reception terminals 
2124 to 2133, by multicast technique. The result of the 
distribution is reported to the transmission work servers 

so 2118 and 2122, whereby the charging on the reception 
terminals 2124 to 2133 is carried out. 
[0764] Here, the IP transfer networks 2152 and 2153 
are unnecessary to be multicast-dedicated IP transfer 
networks. Thus, the multicast service can be implement- 

55 ed in the IP transfer networks being shared with the IP 
transfer for IP telephone, data transfer, or voice/image 
transfer described in another embodiment. 
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«SETTING OF ADDRESS ADMINISTRATION TABLE 
AND ROUTE TABLE» 

[0765] With regard to the address administration ta- 
bles of the network node apparatuses and the route ta- 
bles of the routers in the administration region 2101-1 
of the communication company X and the administration 
region 21 02- 1 of the commun ication company Y, the set- 
tin g of separate address administration tables and sep- 
arate route tables for each multicast service is neces- 
sary(setting of multicast tree structure). For this pur- 
pose, a method described in another embodiment is ap- 
plicable. Further, techniques, described in another em- 
bodiment, of the change of the multicast tree structure 
due to the increase or decrease in the number of multi- 
cast service users and of the release of the multicast 
tree structure due to the multicast service cancellation 
are also applicable in the present embodiment. 

«SUMMARY» 

[0766] By virtue of the above-mentioned method, a 
plurality of multicast services are implemented using the 
IP transfer network interconnecting the IP transfer net- 
works of a plurality of communication companies. The 
multicast service provider can request to the communi- 
cation company for the vicarious execution of the charg- 
ing work. Multicast data is transmitted to the transmis- 
sion work server managed by the communication com- 
pany X and the transmission work server managed by 
the communication company Y. The transmission work 
server managed by the communication company X dis- 
tributes the multicast data through the transmission ter- 
minal of the communication company X to a plurality of 
terminals connected to the I P transfer network managed 
by the communication company X. Similarly, the trans- 
mission work server managed by the communication 
company Y distributes the multicast data through the 
transmission terminal of the communication company Y 
to a plurality of terminals connected to the IP transfer 
network managed by the communication company Y. 
The result of distribution within the IP transfer network 
managed by the communication company X or the com- 
munication company Y is collected via the multicast 
service proxy server by the transmission work server of 
the communication company X or the communication 
company Y. 

[0767] The terminal-to-terminal communication con- 
nection control for the terminal-to-terminal(inter-termi- 
nal) communications with employment of the I P transfer 
network can be realized by way of connecting such mul- 
timediaterminals for apparatus as IP terminals including 
personal computers with IP communication functions, 
IP telephone sets, IP voice/image apparatus to more 
than one of a network node apparatus within an inte- 
grated IP transfer network, a gateway and a media rout- 
er. In this case, while the media router is installed out- 
side the integrated IP transfer network; and the host 



name made of the multimedia terminal identifying tele- 
phone number is used through the integrated IP transfer 
network, the natural communications can be carried out, 
for example, the information can be exchanged among 

5 the multimedia terminals. 

[0768] While the telephone set having the telephone 
number for the public switched telephone network is 
connected to the media router within the LAN, the ter- 
minal-to-terminal communication can be established 

10 from the telephone set connected to the public switched 
telephone network via the integrated IP transfer network 
to the telephone set contained in the LAN. Also, while a 
single multimedia terminal constitutes the transmission 
source, electronic data and voice/image data such as 

is electronic books may employed for IP data multicast 
networks and IP base TV broadcasting networks for 
transmitting to multimedia terminals which constitute a 
plurality of reception ends. 

20 

Claims 

1 . A terminal-to-terminal communication control meth- 
od with employment of an IP transfer network, 
25 wherein: 

an IP transfer network contains two, or more 
connection servers, and a media router outside 
said IP transfer network is connected to a ter- 
30 minal having a transmittance/reception func- 

tion of digital media; 

a call setting IP packet is transmitted from said 

media router to the connection servers; 

said connection server provided on the tele- 

35 phone calling side determines both a commu- 

nication line for an inter-terminal communica- 
tion within said IP transfer network and a line 
number for identifying said communication line 
by employing both a telephone number provid- 

40 ed on the telephone calling side and a tele- 

phone number provided on the call reception 
side, and produces an initial address message 
containing said line number; 
said produced initial address message is trans- 

45 mitted to the connection server provided on the 

call reception side via a relay connection serv- 
er, said connection server on the call reception 
side transmits a call setting IP packet to the me- 
dia router on the call reception side, and said 

50 media router on the call reception side trans- 

mits said call setting IP packet to the terminal 
on the call reception side; 
said connection server on the call reception 
side produces an address completion; 

55 said address completion message and trans- 

mits said received address completion mes- 
sage is transmitted to said connection server 
on the telephone calling side via said relay con- 
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nection server; 

when a report of telephone calling operation is 
received from the terminal on the call reception 
side, said connection server on the call recep- 
tion side produces a call pass message: said 5 
call pass message reaches via said relay con- 
nection server to said connection server on the 
telephone calling side; and said connection 
server on the calling side transmits the report 
of telephone calling operation of the terminal on 10 
the call reception side to the media router on 
the telephone calling side; 
upon receipt of a response issued from the ter- 
minal on the call reception side, said connec- 
tion server on the call reception side produces 15 
a response message; said response message 
reaches via said relay connection server to said 
connection server on the telephone calling 
side; said connection server on the telephone 
calling side stops the calling sound of the ter- 20 
minal on the call reception side; both said ter- 
minal on the telephone calling side and said ter- 
minal on the call reception side can establish 
an inter- terminal communication between the 
terminals to transmit/receive the digital media 25 
via said media routers provided on the tele- 
phone calling side and the call reception side; 
a request for interrupting the inter- terminal 
communication is transmitted from said media 
router provided on either the telephone calling 30 
side or the call reception side to said connec- 
tion server; a release request is sent from said 
connection server to both said relay connection 
server and another connection server; an inter- 
rupt instruction is transmitted from said another 35 
connection server to another media router, and 
on the other hand, a release completion is 
transmitted from another connection server via 
said relay connection server to said server; and 
an interrupt completion is sent to a media router 40 
so as to connect/release the inter- terminal 
communication between the two terminals. 

A terminal-to-terminal communication connection 
control method with employment of an IP transfer 45 
network as claimed in Claim 1 , wherein: 

an initial address message, a call pass mes- 
sage, a response message, a release message, 
and a release completion message are transmitted/ 
received between said connection server on the tel- so 
ephone calling side and said connection server on 
the call reception side, and an address completion 
message is omitted. 

A terminal-to-terminal communication connection 55 
control method with employment of an IP transfer 
network as claimed in Claim 1 , wherein: 

after the inter- terminal communication is 



completed, said connection server acquires an in- 
ter-terminal communication record including a line 
number, a communication time instant, and a tele- 
phone number, and records the acquired communi- 
cation record therein so as to be used for a charging 
purpose and an operation/management. 

4. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 1 , wherein: said termi- 
nal is a telephone set, said digital media is digital- 
ized voice and said media communication is tele- 
phone communication. 

5. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 1 , wherein: said termi- 
nal is an I P terminal, said digital media is characters 
or digitalized still images and said media communi- 
cation is IP data communication. 

6. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 1 , wherein: said termi- 
nal is a voice-moving image transmission/reception 
terminal, said digital media is digitalized voice-mov- 
ing image and said media communication is voice- 
moving image communication. 

7. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 1 , wherein: said termi- 
nal is a facsimile terminal, said digital media is digi- 
talized facsimile image and said media communi- 
cation is facsimile communication. 

8. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 1, wherein: said tele- 
phone number is terminal discrimination number to 
discriminate a receiving terminal. 

9. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: 

while a destination multicast address is regis- 
tered into an address administration table of a net- 
work node apparatus, in such a case that a desti- 
nation multicast address contained in a header of 
an external IP packet entered into said network 
node apparatus is not registered in said address 
management table, said network node apparatus 
discards said external IP packet so as to avoid that 
an unexpected external IP packet is mixed into the 
IP transfer network. 

10. A teirninal-to-terminal communication connection 
control method with employment of an IP transfer 
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network as claimed in Claim 9, wherein: 

since registering of an address of a multicast 
transmitting person into an address administration 
table of a network node apparatus on the side of a 
receiving person is not allowed, an ACK packet for 
confirming the reception of said IP packet, which is 
directed from a multicast IP packet receiving person 
to a multicast IP packet transmitting person cannot 
pass through the network node apparatus. 

11. A network node apparatus wherein: 

while a destination multicast address is regis- 
tered into an address administration table of a net- 
work node apparatus, in such a case that a desti- 
nation multicast address contained in a header of 
an external IP packet entered into said network 
node apparatus is not registered in said address ad- 
ministration table, said network node apparatus dis- 
cards said external IP packet so as to avoid that an 
unexpected external IP packet is mixed into the IP 
* transfer network. 

12. A network node apparatus wherein: 

since registering of an address of a multicast 
transmitting person into an address administration 
table of a network node apparatus on the side of a 
receiving person is not allowed, an ACK packet for 
confirming the reception of said IP packet, which is 
directed from a multicast IP packet receiving person 
to a multicast IP packet transmitting person cannot 
pass through the network node apparatus. 

13. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: 

when a network node apparatus detects an IP 
packet which a domain name server is a receiver 
IP address, the received IP packet is transferred to 
a domain name server only when a combination of 
sender IP address of said IP packet and a commu- 
nication line inputted said IP packet is included in 
an address administration table of said network 
node apparatus., thereby to register an allowance of 
inter-terminal communication. 

14. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 2, wherein: 

in order to perform a telephone communication 
between a first dependent type I P telephone set 
and a second dependent type IP telephone set, 
when a handset of said first dependent type IP 
telephone set is taken up, said first dependent 
type IP telephone set forms an IP packet con- 
taining the telephone number of said second 
dependent type IP telephone set/the IP packet 
reaches first network node via said first H323 



termination unit and a first domain name server 
inside the first media router, the first network 
node apparatus sends said IP packet to a sec- 
ond domain name server inside an integrated 
IP transfer network, said second domain name 
server returns a second IP address corre- 
sponding to the telephone number of said sec- 
ond dependent type IP telephone set in an 1 -to- 
1 correspondence relationship via said first do- 
main name server or without passing through 
said first domain name server to said first H323 
termination unit, when said first H323 termina- 
tion unit forms and sends an IP packet with a 
destination IP address as being said second IP 
address, said IP packet passes through said 
second H323 termination unit, said second net- 
work node apparatus, said more than one rout- 
er inside said IP transfer network, said first net- 
work node apparatus and said first H323 termi- 
nation unit, and reaches said first dependent IP 
telephone set; 

when said first user hangs up a handset upon 
completion of telephone communication, an IP 
packet indicating the completion of telephone 
communication is formed/transmitted with a 
source IP address as being said first IP address 
and a destination IP address as being said sec- 
ond IP address; 

when said IP packet passes through said first 
H323 termination unit, said first network node 
apparatus, said more than one router inside 
said IP transfer network, said second network 
node apparatus and said second H323 termi- 
nation unit, and reaches said second depend- 
ent IP telephone set, thereby enabling said sec- 
ond user to acknowledge the completion of tel- 
ephone communication. 

15. A terminal-to-termina! communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 14, wherein: 

said second dependent type IP telephone set 
is directly connected via a communication line to an- 
other network node apparatus. 

16. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 14, wherein: 

plural sets of said second dependent type IP 
telephone sets are employed; and 
said plural IP telephone sets are directly con- 
nected to each other via a communication line 
to another network node apparatus. 

17. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: dependent type voice/image ap- 
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paratus 1 inquires a host name of dependent voice/ 
image apparatus 2 to an IP image dedicated domain 
name server inside an I P transfer network via a me- 
dia router 1 and obtains IP address of said depend- 
ent voice/image apparatus 2, then said dependent 5 
voice/image apparatus 1 sends voice/image data to 
said voice/image apparatus 2 via a media router 1 , 
the IP transfer network and said media router 2, 
thereby to carry out a voice/Image communication 
between said dependent voice/image apparatus 1 w 
and said dependent voice/image apparatus 2. 

18. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: independent type voice/image 1$ 
apparatus 1 inquires a host name of independent 
voice/image apparatus 2 to an IP image dedicated 
domain name server inside an IP transfer network 

via a media router 1 and obtains IP address of said 
independent voice/image apparatus 2, then said in- 20 
dependent voice/image apparatus 1 sends voice/ 
image data to said voice/image apparatus 2 via a 
media router 1 , the IP transfer network and said me- 
dia router 2, thereby to carry out a voice/image com- 
munication between said independent voice/image 25 
apparatus 1 and said independent voice/image ap- 
paratus 2. 

19. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 30 
network, wherein: 

in order to perform a telephone communication 
between an analog IP telephone set 1 and an 
analog IP telephone set 2, when a handset of 35 
said analog IP telephone set 1 is taken up : such 
an analog signal for notifying a telephone call 
is transmitted from said analog IP telephone set 
1 ; an H323 termination unit inside a media rout- 
er detects an I P packet, and returns a response 40 
IP packet to said analog IP telephone set 1; 
said analog IP telephone set 1 causes an IP 
packet containing thetelephone number of said 
analog IP telephone set 2 to reach a network 
node apparatus connected to a media router 1 45 
via a communication line via said H323 termi- 
nation unit 1 and the domain name server 1 in- 
side said media router 1 ; 
the network node apparatus 1 transmits said IP 
packet to a domain name server inside an inte- so 
grated IP transfer network, and the domain 
name server 2 returns an IP address corre- 
sponding to the telephone number of said ana- 
log IP telephone set 2 in a 1-to-1 correspond- 
ence relationship via said domain name server 55 
1 or without passing through said domain name 
server 1 ; 

when said H323 termination unit 1 forms and 



sends an IP packet with an IP address in a 1-to- 

1 relationship with said analog IP telephone set 
as a source IP address and with said IP address 

2 as being a destination IP address, said IP 
packet reaches another network node appara- 
tus connected to said analog IP telephone set 
2 via said network node apparatus 1 and more 
than one router inside IP transfer network, and 
is delivered to said H323 termination unit con- 
nected to a telephone set 2 inside another me- 
dia router via a communication line; 

when said user 1 starts a telephone call, said 
analog IP telephone set 1 sends an IP packet 
containing a voice sound expressed in digital 
form with a source IP address as being said IP 
address 1 and a destination IP address as be- 
ing said IP address 2; 

said IP packet passes through said H323 ter- 
mination unit 1, said network node apparatus 
1 , more than one router inside said IP transfer 
network, the network node apparatus 2, and 
said H323 termination unit 2; and reaches said 
analog IP address 2. 

20. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: 

said media router includes at least a domain 
name server, a router, a connection control unit, 
an H323 termination unit and an SCN interface; 
said router can connect an IP terminal via an 
IP communication line; 

said H323 interface can connect at least one of 
more than one dependent type IP telephone set 
and more than one dependent type IP voice/ 
image apparatus via said IP communication 
line; 

said SCN interface can connect more than one 
analog telephone via a telephone communica- 
tion line; 

an IP terminal, a dependent type IP telephone 
set, a dependent type IP voice/image appara- 
tus, and an analog telephone set areconnected 
via said media router to a network node appa- 
ratus; and 

thereby to carry out an inter-terminal communi- 
cation by obtaining an IP address correspond- 
ing to another network node apparatus or an- 
other network node apparatus connected to the 
same network node apparatus. 

21. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 20 : wherein: 

said media router does not include any one of 
said domain name server and said SCN interface, 
or both of said domain name server and said SCN 
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interface. 

22. A terminal-to-terminai communication connection 
control method with employment of an IP transfer 
network, wherein: 

an integrated IP transfer network contains at 
least two sets of an IP data network, an IP tel- 
ephone network, an IP voice/image network, a 
best effort network, an IP data multicast net- 
work, an IP base TV broadcast network and a 
network node apparatus; 
a network node apparatus is connected via a 
communication line to any of more than one 
said IP transfer network; and 
a network node apparatus terminal of said net- 
work node apparatus is connected via a com- 
munication line to an external terminal of said 
integrated IP transfer network. 

23. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: 

an IP terminal and a dependent type IP tele- 
phone set are connected via a communication 
line to a first gateway; 

an IP terminal and an IP voice/image apparatus 
are connected via a communication line to a 
second gateway: and 

the terminal-to-terminal communication can be 
established via said first gateway, said integrat- 
ed IP transfer network, and said second gate- 
way in order that the terminal-to-terminal com- 
munication can be made via said gateways. 

24. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 1 , wherein: 

said media router is present within a CATV 
gateway employed in a CATV network, and is 
connected via a communication line to the net- 
work node apparatus provided in the integrated 
IP transfer network; 

said media router is connected via any one of 
a CATV line interface and a CATV line to the IP 
terminal, the analog telephone set, the IP tele- 
phone set, and the IP voice/image apparatus; 
and 

said CATV line contains a communication low- 
er-grated layer specific to the CATV line, and 
owns a function capable of transferring an IP 
packet in a communication network. 

25. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: an IP terminal 1 provides a host 



name of an IP terminal ? to a domain name server 
inside an integrated IP transfer network via CATV 
line and a CATV gateway, and obtains an IP ad- 
dress of an IP terminal 2, thereby to carry out inter- 
5 terminal communication between said terminals. , 

26. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: an analog telephone set 1 pro- 

10 vides a telephone number of an analog telephone 
set ? to a domain name server inside an integrated 
IP transfer network via CATV line and a CATV gate- 
way, and obtains an IP address of an analog tele- 
phone set 2 , thereby to carry out inter-terminal com- 

15 munication between said telephone sets. 

27. A terminal-to-terminaf communication connection 
control method with employment of an IP transfer 
network, wherein: a dependent type telephone set 

20 provides a telephone number of an analog tele- 
phone set to a domain name server inside an inte- 
grated IP transfer network via CATV line and a 
CATV gateway, and obtains an IP address of said 
analog telephone set, thereby to carry out inter-ter- 
25 minal communication between said telephone sets. 

28. A CATV gateway ; wherein: 

the CATV gateway includes a media router. 
30 an IP terminal, an analog telephone set, de- 

pendent type IP telephone set, a dependent 
type voice/image apparatus are connected via 
a CATV line and a CATV interface, 
an IP packet sent from said IP terminal, said 
35 analog telephone set, said dependent type IP 

telephone set, said dependent type voice/im- 
age apparatus are connected via a CATV line 
and a CATV interface is converted into an IP 
packet applied internal media router function 
40 and transferred to an IP transfer network, and 

said IP packet received from said IP transfer 
network is sent to said IP terminal, said analog 
telephone set, said dependent type IP tele- 
phone set, said dependent type voice/image 
45 apparatus are connected via said media router. 

29. A terminal receivable wireless apparatus, wherein: 

the terminal receivable wireless apparatus 
contains an IP terminal, a dependent type tele- 
50 phone set, a dependent type IP voice/image appa- 
ratus, and has a function to communicate with an- 
other IP terminal, dependent type telephone set, 
dependent type IP voice/image apparatus via a 
wireless transmission/reception potion, a gateway, 
55 a network node apparatus, an IP transfer network 
and another network node apparatus. 

30. A terminal-to-terminal communication connection 
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control method with employment of an IP transfer 
network, wherein: 

an IP terminal 1 is connected to an integrated 
IP transfer network via a terminal receivable 
wireless apparatus, a wireless communication 
path and a wireless transmission/reception 
section, 

said IP terminal 1 provides a host name of an 
IP terminal 2 to a domain name server inside 
said IP transfer network and obtains an IP ad- 
dress of said IP terminal 2, and 
thereby to carry out an inter-terminaf communi- 
cation between said IP terminals by sending 
data from said IP terminal 1 to said IP terminal 
2. 

31. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: 

a dependent type telephone set 1 is connected 
to an integrated IP transfer network via a termi- 
nal receivable wireless apparatus, a wireless 
communication path and a wireless transmis- 
sion/reception section. 

said IP terminal 1 provides. a host name of a 
dependent type telephone set 2 to a domain 
name server inside said I P transfer network and 
obtains an IP address of said dependent type 
telephone set 2, and 

thereby to carry out an inter-terminal communi- 
cation between said dependent type telephone 
sets by sending data from said dependent type 
telephone set 1 to said dependent type tele- 
phone set 2. 

32. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: 

a dependent type voice/image apparatus 1 is 
connected to an integrated IP transfer network 
via a terminal receivable wireless apparatus, a 
wireless communication path and a wireless 
transmission/reception section, 
said dependent type voice/image apparatus 1 
provides a host name of dependent type voice/ 
image apparatus to a domain name server in- 
side said IP transfer network and obtains an IP 
address of dependent type voice/image appa- 
ratus 2, and 

thereby to carry out an inter-terminal communi- 
cation between said voice/image apparatuses 
by sending dependent type voice/image data 
from said dependent type voice/image appara- 
tus 1. 



33. A terminal -to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 29, wherein: 

5 both data of a DNS inquiry response format 

transmitted from said IP terminal and text data 
to be transmitted/received are converted into 
such data having an input data format of a wire- 
less transmission/reception unit by a wireless 

10 interface converting unit, the converted data 

are inputted into a wireless transmission/recep- 
tion unit and are sent via a wireless communi- 
cation path to said wireless transmission/re- 
ception unit, and then said data are converted 

15 into such data having a data format of an IP 

packet which can be entered into a gateway in 
said wireless interface converting unit; 
both telephone call control data sent out from 
said dependent type IP telephone set and dig- 

20 itally-expressed voice data to be transmitted/ 

received are converted into data having an in- 
put data format of the wireless transmission/re- 
ception unit by said wireless interface convert- 
ing unit, and the converted data are inputted to 

25 said wireless transmission/reception unit, and 

then are transmitted to said gateway via said 
wireless communication path, the wireless 
transmission/reception unit, the wireless inter- 
face converting unit, and also the communica- 

30 tion line, while being converted into data having 

a data format of an IP packet which can be en- 
tered to said gateway; and 
both call control data of a voice/image terminal 
sent out from said IP telephone set and digital- 

35 ly-expressed voice/moving image data to be 

transmitted/received are converted into data 
having an input data format of the wireless 
transmission/reception unit by said wireless in- 
terface converting unit, and the converted data 

40 are inputted to said wireless transmission/re- 

ception unit, and then are transmitted to said 
gateway via said wireless communication path, 
the wireless transmission/reception unit, the 
wireless interface converting unit, and also the 

45 communication line, while being converted into 

data having a data format of an IP packet which 
can be entered to said gateway. 

34. A terminal-to-terminal communication connection 
50 control method with employment of an IP transfer 

network as claimed in Claim 23, wherein: 

a plurality of gateway communication inter- 
face function units are provided inside said gate- 
way, depending upon communication procedure, so 
55 that said gateway communication interface function 
units can be adapted to various sorts of telephone 
communication procedures. 
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35. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 34, wherein: 

a telephone is connected to a media router pro- 5 
vided in a LAN having a telephone number of 
a public switched telephone network; 
a combination of an address telephone number 
and a transferee gateway telephone number Is 
set in a transfer processing unit of a switching 10 
machine; and 

said telephone is connected to another tele- 
phone machine inside said LAN. 

36. A terminal-to-terminal communication connection '5 
control method with employment of an IP transfer . 
network wherein: 

an IP transfer network includes at least a net- 
work node apparatus, a telephone administra- 20 
tion server, a media router, a telephone domain 
name server, and a table administration server; 
a user n \ u { u V =1,2, ???) sets an individual ex- 
ternal IP address to a media route of a user, 
located outside said IP transfer network, and 25 37, 
one, or more telephone sets are connected to 
the media router of said user "i"; 
said media router is connected via a communi- 
cation line to any of said network node appara- 
tus, an internal IP address "lA-i" used to com- 30 
municate with said user V is applied to a ter- 
mination portion of said communication line on 
the side of the network node apparatus, and a 
telephone number specific to a user is connect- 
ed to said media router; 35 
said telephone domain name server saves a 
set of the user individual telephone number, the 
external IP address u EA-i" of said media router 
and said internal IP address "IA-i"; 
when the user individual telephone number is *o 
inquired to the telephone domain name server, 
said telephone domain name server answers 
the external IP address and the internal IP ad- 
dress; 

an I P communication record for determining an 45 
IP communication path between said media 
router and a pilot telephone administration 
server is set to said network node apparatus; 
as a request of a transmission source tele- 
phone set, said IP communication record is em- so 
ployed, and said IP communication record is 
transferred via the pilot telephone administra- 
tion server to a telephone administration serv- 
er; 

said telephone administration server requests 55 
said telephone domain name server to acquire 
both the external IP address and the internal IP 
addressfEA-UA-i") of the transmission source 



media router from a transmission source tele- 
phone number, and both an external IP address 
and an internal IP addressC'EA-j, IA-j") of a des- 
tination media router from a destination tele- 
phone number; 

while the telephone administration servers pro- 
vided on both the transmission source side and 
the destination side execute a series of proce- 
dures in combination with the media routers on 
the sides of the transmission source and the 
destination, and the telephone set, said table 
administration server sets said four IP address- 
es as an IP communication record between the 
transmission-source-sided network node ap- 
paratus and the destination network node ap- 
paratus and as another IP communication 
record between the transmission source tele- 
phone set and the destination-sided telephone 
set; and 

when the telephone communication is ended, 
said telephone administration server requests 
said table administration server to delete said 
IP communication records. 

A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 36 : wherein: 

when the telephone set on the transmission 
source side requests a telephone call setting 
operation, the telephone set on the transmis- 
sion source side exclusively determines a com- 
munication line identifier used to identify a com- 
munication line for telephone voice from a set 
of the destination telephone number and the 
transmission source telephone number; 
the telephone administration server on the 
transmission source side transmits an IAM 
packet containing said communication line 
identifier for requesting the telephone call set- 
ting operation to the telephone administration 
server on the destination side; 
the telephone administration server on the des- 
tination side returns an ACM packet for report- 
ing the reception of said IAM packet to the tel- 
ephone administration server on the transmis- 
sion source side; 

when the telephone set on the destination side 
produces a telephone call reception sound, the 
telephone management server on the destina- 
tion side transmits a CPG packet for notifying 
a call reception to the telephone administration 
server on the transmission source side; 
when the telephone set on the destination side 
responds to the call setting request, the tele- 
phone administration server on the destination 
side transmits an ANM packet indicative of a 
response to the call setting request to the tele- 
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work operated/managed by another communica- 
tion company. 

41. A terminal-to-terminal communication connection 
5 control method with employment of an IP transfer 

network as claimed in Claim 36. wherein: 

a telephone set having a destination tele- 
phone number employs a telephone administration 
server segment table of telephone numbers in order 
io to know that the own telephone set joins to which 
network node apparatus. 

42. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 

15 network as claimed in Claim 36. wherein: 

an operation administration server acquires a 
telephone communication record containing a com- 
munication line identifier, a communication time in- 
stant, and a telephone number; and said operation 

20 administration server notifies the acquired tele- 
phone communication record to an operation ad- 
ministration server and a charging server so as to 
exclusively manage the network thereby to en- 
hance the reliability of controlling the terminal-to- 

25 terminal communication connection. 



phone administration server on the transmis- 
sion source side, and then, the telephone set 
on the transmission source side stops the call- 
ing sound thereby allowing to enter a commu- 
nication phase; 

when communication is completed and when a 
call-interrupting request is transmitted, the tel- 
ephone administration server on the call-inter- 
rupting request said forms a REL packet re- 
questing the completion of telephone commu- 
nication using the communication line identifier 
and transmits the REL packet to the telephone 
administration server on the call-interrupted 
side; and 

said telephone administration server on the 
call-interrupted side returns an acknowledge- 
ment reporting the reception of Ihe REL packet. 

38. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 36, wherein: 

a payload portion of an IP packet is of UDP seg- 
ments; 

a telephone call connection phase and tele- 
phone release phase has only one port 
number; 

a sole call control program to manage the con- 
nection phase and the telephone release phase 
is usable on different communication lines; and 
a different voice from a different telephone set 
can be sent even if the media router is the only 
IP address by way of allocating a different UDP 
port number to each telephone set. 

39. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 36, wherein: 

in order that one telephone administration 
server may solo play the function of the transmis- 
sion-sided telephone administration server and the 
function of the reception-sided telephone adminis- 
tration server, said telephone administration server 
performs procedures of a telephone connection 
phase and a telephone release phase via the pilot 
telephone administration server is combination with 
a transmission source media router and a destina- 
tion media router. 

40. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 36, wherein: 

said telephone administration server employs 
the communication company segment table of the 
telephone number in order to know as to whether 
the destination telephone number belongs to an IP 
telephone network operated/managed by the own 
communication company, or an IP telephone net- 



43. A media router wherein: 

more than two telephone sets are stored; 
voice inputted to an analog telephone set is digitai- 

30 jzed by an analog interface unit to be sent to a media 
router major unit; voice entered into an IP telephone 
set is digitalized to be sent to the media router major 
unit; an IP packet on which the telephone voice is 
superimposed is transmitted from the media router 

35 major unit via a line interface unit to a network node 
apparatus of an IP transfer network; and said IP 
package is allocated with a telephone number of ei- 
ther of the telephone sets and with an address ad- 
ministration table. 

40 

44. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

45 an IP transfer network includes more than two 

network node apparatus; 
a media router is connected to an IP communi- 
cation line to any one of said network node ap- 
paratus; 

so an internal IP address is applied to a logic ter- 

minal of a termination unit on the side of said 
network node apparatus of the IP communica- 
tion line; 

an external IP address is applied to each of the 
55 media routers, and also said media router is 

connected via a communication line to more 
than one telephone set; 
as a record of an address management table 
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provided in said network node apparatus, both 
said external IP addresses and said internal IP 
addresses are contained, and an IP communi- 
cation record for defining an IP capsulation 
method is previously set; and 
a telephone communication connection control 
and a telephone communication release con- 
trol are carried out between the telephone set 
connected to said media router and another tel- 
ephone set connected to another media router. 

45. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 44, wherein: 

a media router containing a telephone 
number server is employed, and said telephone 
number server answers an IP address when a tel- 
ephone number is inquired. 

46. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 44, wherein: 

a telephone call connection phase is carried 
out by transmitting a call setting IP packet which 
contains at least a transmission source telephone 
number and a destination telephone number. 

47. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 46 wherein: 

a connection control of a telephone call iden- 
tifier is attained by using a common port number for 
a plurality of telephone sets and individual voice 
communication in each telephone set is attained by 
allocating a different port number to each telephone 
set. 

48. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: an inter-terminal communication 
for a telephone communication comprising call set, 
call set reception, call process and response is car- 
ried out by transmitting/receiving an IP packet in- 
side IP transfer network and is moved to a service 
phase, and said service phase is completed by 
transmitting/receiving said IP packet via a step 
comprising release and release completion. 

49. A media router wherein: 

said media router includes a telephone number 
server which answers an IP address when a tel- 
ephone number is inquired; 
at an initial stage, the telephone number server 
is inquired to get an answer for the IP address 
and then a telephone call setting packet is 
formed by use of said IP address; and said IP 
address is transmitted to start the connection 



phase of telephone communication. 

50. A media router as claimed in Claim 49 wherein: 

at least a transmission source telephone 
5 number and a destination telephone number are 

contained inside a telephone call setting IP packet. 

51. A media router as claimed in Claim 49 wherein: 

said media router stores one, or more tele- 
10 phone sets, and contains one, or both functions of 
a PBX control unit and a telephone control unit. 

52. A media router as claimed in claim 49 wherein: 

an IP packet voice/image transmitter/receiv- 
es er, an IP terminal, or a communication line capable 
of transmitting/receiving an IP packet to/from a LAN 
can be connected to the media router. 

53. A media router as claimed in claim 49 wherein: 

20 

a telephone call priority order control adminis- 
tration table is contained in said media router; 
either a TCP segment or a transmission source 
port number of a UDP contained in an IP packet 
25 js used, which is transmitted from a telephone 

set, or an IP terminal, or a moving image trans- 
mitter/receiver, connected to the media router 
to said media route; and 
said TCP segment or transmission source port] 
30 is transmitted to a communication line on the 

network node apparatus side in the order of pri- 
ority in accordance with the designation of the 
telephone call priority order control administra- 
tion table. 

35 

54. A media router as claimed in claim 49 wherein: 

a telephone call priority order control adminis- 
tration table is contained in said media router; 
40 and 

while an IP address and either a TCP segment 
or a transmission source port number of a UDP 
contained in an IP packet is used, which is 
transmitted from a telephone set, or an IP ter- 
45 minal. or a moving image transmitter/receiver. 

which is connected to the media router to said 
media router; 

said TCP segment or transmission source port] 
is transmitted to a communication line on the 
50 network node apparatus side in the order of pri- 

ority in accordance with the designation of the 
telephone call priority order control administra- 
tion table. 

55 55. a terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 
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an IP transfer network includes more than two 
network node apparatus; 
a media router is connected to an IP communi- 
cation line to any one of said network node ap- 
paratus; 5 
an internal IP address is applied to a logic ter- 
minal of a termination unit on the side of said 
network node apparatus of the IP communica- 
tion line; 

an external IP address is applied to each of the 10 
media routers, and also said media router is 
connected via a communication line to more 
than one telephone set; 
as a record of an address administration table 
provided in said network node apparatus : both 15 
said external IP addresses and said internal IP 
addresses are contained; and 
an IP communication record is set in order that 
a telephone communication is carried out 
among preselected companies A-1 , A-2, ???, 20 
A-N ("N" being larger than 2), so that a closed- 
area telephone communication can be carried 
out. 

56. A terminal-to-terminal communication connection 25 
control method with employment of an IP transfer 
network as claimed in claim 55 wherein: 

a telephone set of the company A-1 which is 
connected to a closed-area telephone commu- 30 
nication network which is effective among the 
preselected companies A-1 , A-2, ???. A-N ("N" 
being larger than 2) can establish a telephone 
communication with a telephone set having an 
extension telephone number of the company A- 35 
1 ; and 

telephone sets of the companies other than the 
company A-1 cannot establish telephone com- 
munications with the telephone set having the 
extension telephone number of the company A- 40 
1. 

57. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 



an IP transfer network includes more than two 
network node apparatus; 
a media router is connected to an IP communi- 
cation line to any one of said network node ap- 
paratus; 

an internal IP address is applied to a logic ter- 
minal of a termination unit on the side of said 
network node apparatus of the IP communica- 
tion line; 

an external IP address is applied to each of the 
media routers, and also said media router is 
connected via a communication line to more 



than one telephone set; 
as a record of an address administration table 
provided in said network node apparatus, both 
said external IP addresses and said internal IP 
addresses are contained, and an IP communi- 
cation record for defining an IP capsulation 
method can be previously set; and 
while more than one IP communication record 
is previously set which is supplied to a terminal- 
to-terminal communication within such a 
closed-area communication network for limiting 
a communication counter party, such an IP 
communication record which is supplied to a 
terminal-to-terminal communication not for pre- 
viously limiting the communication counter par- 
ty is newly set in a connection phase in re- 
sponse to a connection request among termi- 
nals, and thereafter is supplied to the terminal- 
to-terminal communication; and also said IP 
communication record is deleted. 

58. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 57 wherein: 

in the closed-area telephone communication 
for limiting the communication counter party, the tel- 
ephone "number server contained in said media 
router, whereas in the closed-area telephone com- 
munication for not limiting the communication coun- 
ter party, the telephone number server provided in 
the IP transfer network is used. 

59. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 57 wherein: 

an IAM packet, an ACM packet, a CPG pack- 
et, an ANM packet, a REL packet, and a RLC packet 
are transmitted/received between the telephone 
administration server on the telephone calling side 
and the telephone administration server on the tel- 
ephone reception side. 



45 



60. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 59 wherein: 

after a response, a response confirmation is 
carried out; and a release acceptance is carried out 
between a release and a release completion. 



so 61. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

in an open-area telephone communication, a 
communication line employed in a voice communi- 
cation can be separated from an IP communication 
line. 

62. A terminal-to-terminal communication connection 
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control method with employment of an IP transfer 
network as claimed in claim 57 wherein: 

a telephone number server owns a CIC ad- 
ministration table, and can record a transmission 
source telephone number a destination telephone 
number, a starting time instant of a telephone com- 
munication, and an end time instant thereof on said 
CIC administration table. 

63. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 57 wherein: 

an operation administration server inquires a 
transmission source telephone number, a destina- 
tion telephone number, a starting time instant of a 
telephone communication, and an end time instant 
thereof in order to use the acquired items for charg- 
ing operation. 

64. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 57 wherein: 

a telephone calling line number administra- 
tion is carried out. 

65. A terminal -to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 57 wherein: 

a telephone call reception line number admin- 
istration is carried out. 

66. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 57 wherein: 

the network node apparatus owns a function 
capable of separating an IP packet for a termi- 
nal-to-terminal communication connection 
from an IP packet for a voice communication, 
which are inputted outside the IP network; and 
said network node apparatus synthesizes IP 
packets sent from the IP network to the network 
node apparatus to thereby send out the synthe- 
sized IP packet to the media router. 

67. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, wherein: 

a relay exchanger of public switched network 
and a gateway 1 of IP transfer network is con- 
nected with NNI interface communication line; 
a telephone set "TN-T of telephone number 
TN-r connected to a subscriber exchanger 
"XT of said public switched network is connect- 
ed, as a telephone number "TN-T, to a media 
router connected to said transfer network; 
when a telephone call connection is requested 



from a telephone set "T-2" of telephone number 
"TN-2" connected to a subscriber exchanger 
"X2" of said public switched network to tele- 
phone number "TN-T 5 said call connection re- 
5 quest reached said subscriber exchanger "XT; 

and 

said call connection request reaches said tele- 
phone set T-T connected with said relay ex- 
changer, said NNI interface communication 
10 line, said gateway 1 . said IP transfer network 

and said media router due to receiving transfer 
function of said subscriber exchanger "XT. 

68. A terminal-to-terminal communication connection 
15 control method with employment of an IP transfer 

network, wherein: 

a subscriber exchanger of public switched net- 
work and a gateway 2 of IP transfer network is 
20 connected with UNI interface communication 

line; 

a telephone set "TN-T of telephone number 
"TN-T connected to a subscriber exchanger 
"XT of said public switched network is connect- 

25 ed, as a telephone number TN-1 ", to a media 

router connected to said transfer network; 
when a telephone call connection is requested 
from a telephone set 'T-2" of telephone number 
"TN-2" connected to a subscriber exchanger 

30 "X2" of said public switched network to tele- 

phone number "TN-T : said call connection re- 
quest reached said subscriber exchanger "X1 "; 
and 

said call connection request reaches said tele- 
35 phone set T-1 " connected with said subscriber 

exchanger, said UNI interface communication 
line, said gateway 2 t said IP transfer network 
and said media router due to receiving transfer 
function of said subscriber exchanger "XT. 

40 

69. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

45 in order to make a telephone communication 

from a telephone set which is connected to a 
public switched telephone network to another 
telephone set which is connected via an IP 
transfer network to said public switched tele- 

50 phone network; 

input line information supplied to the IP transfer 
network which is employed so as to connect a 
telephone communication line from said public 
telephone network to said IP transfer network 

55 is inquired to a gateway so as to be acquired, 

which contains internal line information of said 
IP transfer network while a telephone number 
of a destination telephone set is used as a pa- 
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rameter; and 

in this case, the gateway containing said line 
information refers to an IP transfer network in- 
put line table thereof. 

70. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

in order to make a telephone communication 
from a telephone set which is connected to a 
public switched telephone network to another 
telephone set which is connected via an IP 
transfer network to said public switched tele- 
phone network; 

input line information supplied to the I P transfer 
network which is employed so as to connect a 
telephone communication line from said public 
telephone network to said IP transfer network 
is inquired to a gateway so as to be acquired, 
which contains external line information of said 
IP transfer network while a telephone number 
of a destination telephone set is used as a pa- 
rameter; and 

in this case, an input line information server re- 
fers to an IP transfer network input line table 
thereof. 



71. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

in order to make a telephone communication 
from a telephone set' which is connected to a 
public switched telephone network to another 
telephone set which is connected via an IP 
transfer network to said public switched tele- 
phone network; 

as output line information supplied outside the 
IP transfer network which is employed so as to 
connect a telephone communication line from 
sard public telephone network to said IP trans- 
fer network, internal output line information of 
said IP transfer network is used while a tele- 
phone number of a destination telephone set is 
used as a parameter 

72. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

in order to make a telephone communication 
from a telephone set which is connected to a 
public switched telephone network to another 
telephone set which is connected via an IP 
transfer network to said public switched tele- 
phone network; 

external output line information supplied out- 



re? 



20 



side the IP transfer network which is employed 
so as to connect a telephone communication 
line from said public telephone network to said 
IP transfer network is inquired to a gateway so 
as to be acquired, which is provided within said 
IP transfer network while a telephone number 
of a destination telephone set is used as a pa- 
rameter; and 

in this case, the gateway a telephone number 
server employed in the I P transfer network, and 
then said telephone number server responds 
thereto. 

73. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in any one of preceding claims 
69 to 72 wherein: 

said input line information supplied to the IP 
transfer network corresponds to access information 
obtained via an NNI communication line; and the 
output line information supplied outside the IP 
transfer network corresponds to access information 
obtained via an NNI communication line. 
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A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in any one of preceding claims 
69 to 72 wherein: 

said input line information supplied to the IP 
transfer network corresponds to access information 
obtained via a UNI communication line; and the out- 
put line information supplied outside the IP transfer 
network corresponds to access information ob- 
tained via a UNI communication line. 



75. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in any one of preceding claims 
69 to 72 wherein: 

40 said input line information supplied to the IP 

transfer network corresponds to access information 
obtained via an NNI communication line: and the 
output line information supplied outside the IP 
transfer network corresponds to access information 

45 obtained via a UNI communication line. 

76. A terminal-to-temninal communication connection 
control method with employment of an IP transfer 
network as claimed in any one of preceding claims 

so 69 to 72 wherein: 

said input line information supplied to the IP 
transfer network corresponds to access information 
obtained via a UNI communication line; and the out- 
put line information supplied outside the IP transfer 

55 network corresponds to access information ob- 
tained via an NNI communication line. 

77. A terminal-to-terminal communication connection 
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control method with employment of an IP transfer 
network as claimed in claim 69 or 70 wherein: 

the gateway containing the line information is 
identified from a exchanger of the public switched 
telephone network based upon a signal station 
code. 

78. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

a communication line for a telephone commu- 
nication connection control is separated from a 
voice communication tine between a termina- 
tion gateway equipped with a capsulation func- 
tion and a relay gateway; and 
a telephone communication is carried out be- 
tween two telephone sets via a telephone set 
1 , a termination gateway equipped with a cap- 
sulation function, a relay gateway, an NNI inter- 
face communication line, a public switched tel- 
ephone network, and a telephone set 2 in this 
order. 

79. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 78 wherein: 

a telephone number server employed in said 
termination gateway equipped with the capsulation 
function, and a relay control unit employed in the 
relay gateway own individual CIC administration ta- 
bles; and execute manage line numbers by employ- 
ing the respective CIC administration tables. 

80. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 78 wherein: 

the relay control unit retrieves a signal station 
address administration table and indicates a tele- 
phone number of a destination telephone set so as 
to acquire a signal station address of such a ex- 
changer for managing said destination telephone 
set. 

81. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 78 wherein: 

the relay control unit determines a line 
number and a signal link selection based upon a 
rule which is previously determined with respect to 
the public switched telephone network. 

82. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 78 wherein: 

a conversion between an IP packet and a sig- 
nalling unit is carried out by employing an address 
connection table employed in the relay control unit 



within the relay gateway, which holds address infor- 
mation contained in an IP packet and label informa- 
tion contained in a signalling unit. 

5 83. A terminal -to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 78 wherein: 

while using a media connection table con- 
tained in a voice control unit provided in the relay 

10 gateway, a converting operation between an IP 
packet for storing digital voice, and a voice signal 
which is transferred through a voice communication 
line of the NNI communication line is carried out. 

15 84. A relay control unit wherein: 

in the method claimed in Claim 78, while using 
an address connection table which contains both 
address information contained in an IP packet and 
label information contained in a signalling unit, a 

20 conversion operation between the IP packet and 
the signalling unit is carried out. 

85. A voice control unit wherein: 

in the method claimed in Claim 78,while a me- 
25 dia path connection table, the voice control unit per- 
forms a conversion operation between an IP packet 
for storing digital voice, and a voice signal trans- 
ferred through a voice communication line of an NNI 
communication line. 

30 

86. A voice control unit as claimed in claim 85, wherein: 

said voice control unit has an IP address used 
to transmit/receive a voice IP packet, and said IP 
address is supplied to set a media path communi- 
sm cation table. 

87. A voice control unit as claimed in Claim 85, wherein: 

said voice control unit secures a logic voice 
communication line used to receive, or transmit, 
40 -???? 

88. A termination gateway equipped with a capsulation 
function wherein: 

45 said termination gateway equipped with the 

capsulation function includes a relay control 
unit and a network node apparatus; 
said network node apparatus owns both an IP 
capsulation function and an inverse-capsula- 

50 tion function; 

said relay control unit includes a telephone ad- 
ministration server, a telephone number server, 
a pilot telephone server, and a table adminis- 
tration server; and 

55 among IP packets entered from a media router 

to the network node apparatus, a telephone call 
control I P packet is transferred to the relay con- 
trol unit, and a voice IP packet is branched to a 
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voice IP communication line. 

89. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

a telephone communication between two tel- 
ephone sets can be carried out via a telephone set 
1, a public switched telephone network 1, an NNI 
interface communication line, both a relay gateway 
1 and a relay gateway 2, which belong to an IP 
transfer network, an NNI interface communication 
line 2, a public switched telephone network, and a 
telephone set 2 in this order. 

90. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

a telephone communication between two tel- 
ephone sets can be carried out via a telephone set, 
a public switched telephone network 1 , an NNI in- 
terface communication line, both a relay gateway 
and a gateway equipped with a capsulation func- 
tion, which belong to an IP transfer network, a me- 
dia router and a telephone set 2 in this order. 

91. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

a telephone communication between two tel- 
ephone sets can be carried out via a telephone set 
1 , a media router, both a relay gateway and a gate- 
way equipped with a non-capsulation function, 
which belong to an IP transfer network, an NNI in- 
terface communication line, a public switched tele- 
phone network, and a telephone set 2 in this order 

92. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 91 wherein: 

based upon an address administration table 
contained in a non-capsulation type termination 
gateway, such an IP packet filtering operation is car- 
ried out, through which only an IP packet may pass 
into which a set of an IP address and a port number 
has been registered. 

93. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in claim 91 wherein: 

based upon an address administration table 
contained in a non-capsulation type termination 
gateway, such an IP packet filtering operation is car- 
ried out, through which only an IP packet may pass 
into which a port number has been registered. 

94. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 



a telephone communication can be carried 
out between two telephone sets via a telephone set 
1 , a media router 1 , and both a termination gateway 
equipped with a capsulation function and a relay 
5 gateway, which belong to an IP transfer network 1 , 

and also via both another relay gateway and anoth- 
er termination gateway equipped with a capsulation 
function, which belong to an IP transfer network 2, 
a media router 2, and a telephone set 2 in this order. 

10 

95. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

a telephone communication can be carried 
15 out between two telephone sets via a telephone set 

1 , a media router 1 , and both a termination gateway 
equipped with a non-capsulation function and a 
non-capsulation relay gateway, which belong to an 
IP transfer network 1 , and also via both another re- 

20 lay gateway and another termination gateway 
equipped with a non-capsulation function, which 
belong to an IP transfer network 2, a media router 

2, and a telephone set 2 in this order. 

25 96. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network wherein: 

in a case of inputting an IP packet receiving re- 
30 lay control section Y of IP transfer network Y 

from IP transfer network X which is operated by 
a communication company X to IP transfer net- 
work Y which is operated by a communication 
company Y; 

35 when said I P packet is received, said relay con- 

trol section Y inquires for a telephone number 
server and obtains an IP address of another re- 
lay control section Z of IP transfer network 
which relates to a connection for a receiver tel- 

40 ephone number including in said IP packet; and 

an IP packet set said obtained IP address is 
transferred to another relay control section Z. 

97. A terminal-to-terminal communication connection 
45 control method with employment of an IP transfer 
network as claimed in Claim 9, wherein: 

a network node apparatus has a first function 
to encapsulate an external IP packet and to 

so form an internal IP packet and a second func- 

tion to restore said external IP packet by in- 
verse-encapsulating said internal IP packet; 
said capsulation and inverse-capsulation are 
held as a record of an address administration 

55 table; and 

address of a terminal is included in said ad- 
dress administration table. 
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98. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 10, wherein: 

a network node apparatus has a first function 
to encapsulate an external IP packet and to 
form an internal IP packet and a second func- 
tion to restore said externa! IP packet by in- 
verse-encapsulating said internal IP packet; 
said capsulation and inverse-capsulation are 
held as a record of an address administration 
table; and 

address of a terminal is included in said ad- 
dress administration table. 

99. A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 9, wherein: 

information of multicast receiver provider and 
information multicast service buyer are received via 
user service server, thereby to utilize to set a mul- 
ticast tree structure. 

100 .A terminal-to-term in a! communication connection 
control method with employment of an IP transfer 
network, as claimed in Claim 9, wherein: 

said multicast tree structure server inquires 
connection information and communication line 
cost due to said network node apparatus and a 
communication line between said routers to a re- 
source administration server and obtains respons- 
es therefrom, and thereby to utilize to set said mul- 
ticast tree structure. 

101 .A terminal-to-terminal communication connection 
control method with employment of an IP transfer 
network, as claimed in Claim 9, wherein: 

said multicast tree structure server notifies an 
address additional information for an address ad- 
ministration table inside said network node appara- 
tus and an additional information for a path table 
inside said router to plural table administration serv- 
er, and thereby to set said multicast tree structure. 

102. A terminat-to-terminal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 9, wherein: 

multicast communication record is set at said 
path tables of respective routers; and 
an address administration table additional in- 
formation and a path table additional informa- 
tion for tree structure set of multicast service 
are transferred from said tree structure server 
to a table administration server by utilizing said 
multicast communication record. 

103. A terminal-to-terminal communication connection 



control method with employment of an IP transfer 
network as claimed in Claim9, wherein: 

a multicast proxy server individually communi- 
5 cates with a terminal connected to a network 

node apparatus; and 

a high accuracy multicast is realized by sending 
multicast data. 

10 104.A terminal-to-terrninal communication connection 
control method with employment of an IP transfer 
network as claimed in Claim 9, wherein: 

when an IP packet including a multicast IP 
*5 packet as a receiver address is detected; 

said IP packet is abandoned; and 
thereby to exclude an IP packet concentration 
for the receiver. 

20 105 .A network node apparatus as claimed in Claim 1 1 , 
wherein: 

an IP packet is transferred to an overflow commu- 
nication line when an interna! packet output desig- 
nation in the communication record is not designat- 
es ed in IP capsulation. 

106. A multicast cable voice broadcast communication 
system, wherein: 

digital ized voice is transferred from a voice 
30 transmittance terminal and plural digitalized voice 
reception terminal receive said digitalized voice. 

107. A cable TV communication system, wherein: 

digitalized voice is transferred from a voice/ 
35 moving image transmittance terminal and plural 
digitalized voice/moving image reception terminal 
receive said digitalized voice/moving image. 

108. A multicast communication system with employ- 
ee ment of an IP transfer network, wherein: 

an IP transfer network has one network node 
apparatus or more. 

said network node apparatus has a first func- 
tion to form an internal IP packet by encapsu- 
lating an external IP packet inputting from said 
I P transfer network and a second function to re- 
store to said external IP packet and output to 
outside by inverse-encapsulating said internal 
IP packet, 

said internal IP packet is transferred in said IP 
transfer network passing one or more router 
having multicast function, 
one or more terminal connected to said network 
node apparatus via IP communication line has 
peculiar external IP address and has one or 
more multicast IP address defined for respec- 
tive multicast services, 
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multicast data sent from terminal of multicast 
sending side is transferred in said IP transfer 
network, and 

said terminal is capable of receiving one or 
more multicast services by sending said multi- 
cast data to said terminal. 

109. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
108, wherein: 

a terminal at receiving side optionally pro- 
vides multicast IP address for respective multicast 
services by requesting to an IP transfer network op- 
erator, or cancels said multicast IP address. 

110. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
1 08, wherein one multicast service proxy server or 
more is connected to said network node apparatus. 

111. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
108, wherein: 

a multicast service proxy server sends ACK 
packet intensive information, NACK packet in- 
tensive information and IP packet including in- 
tensive information of respective terminals to a 
carrying out the multicast service or to a send- 
ing work server; and 

said ACK packet is received one terminal or 
more connected to said network node appara- 
tus. 

112. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
1 08, wherein: a multicast service proxy servercould 
communicate with a sending terminal or a sending 
work server which carries on the multicast service 
connected to said multicast service proxy server. 

113. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
108, wherein: a multicast service proxy server re- 
ceives multicast data sent from an originating ter- 
minal and stores therein; and said multicast service 
proxy server sends said stored data to a terminal 
connected to said network node apparatus con- 
necting with multicast service proxy server by using 
a multicast function of said network node appara- 
tus. 

114. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
108, wherein: said multicast service proxy server 
could communicate with a specific terminal set 
communication code at said network node appara- 
tus by transmitting/receiving said IP packet. 



115. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
108, wherein: 

5 an internal IP packet is in communication code 

to designate a method for an IP-capsulation 
and an IP-inverse-capsulation; 
when said internal IP packet output designating 
value is designated, said IP-capsulation is car- 
10 ried out, 

when said internal IP packet output designating 
value is not designated, said IP-capsulation is 
not carried out and outputs an external IP pack- 
et to an external IP packet overflow communi- 
15 cation line. 

116. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
115, wherein: 

20 an overflow communication line server re- 

ceives an external IP packet not being IP-encasp- 
sulated via said external IP packet overflow com- 
munication line, and transfers information included 
in said external IP packet to said multicast service 
25 proxy server via said network node apparatus. 

117. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
115, wherein: 

30 an overflow communication line server re- 

ceives an external IP packet not being IP-encasp- 
sulated via said external IP packet overflow com- 
munication line, and transfers information included 
in said external IP packet to said multicast service 
35 proxy server via a communication line connected to 
said overflow communication line server and said 
multicast service proxy server. 

118. A network node apparatus, wherein; 

40 

an internal IP packet is in communication code 
to designate a method for an IP -capsulation 
and an IP-inverse-capsulation; 
when said internal I P packet output designating 
^5 value is designated, said IP-capsulation is car- 

ried out, 

when said internal IP packet output designating 
value is not designated, said IP-capsulation is 
not carried out and outputs an external IP pack- 
50 et to an external IP packet overflow communi- 

cation line. 

119. A network node apparatus, wherein; 

55 said network node apparatus has a first func- 

tion to form an internal IP packet by IP-capsu- 
lating an external IP packet and a second func- 
tion to restore said external IP packet by in- 
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verse-capsulating said internal IP packet; 

an internal IP packet is in communication code 

to designate a method for an IP-capsulation 

and an IP-inverse-capsulation; 

when said internal IP packet output designating 

value is designated, said inverse-IP-capsula- 

tion is carried out, and 

when said internal IP packet output designating 
value is not designated, said inverse-IP-capsu- 
lation is not carried out and outputs an external 
IP packet to an external IP packet overflow 
communication line. 

1 20.A network node apparatus as claimed in Claim 118, 
wherein; further including an overflow IP packet se- 
lecting functional section to connect to said external 
I P* packet overflow communication line. 

121 .A multicast communication system with employ- 
ment of an IP transfer network, wherein: 

sender multicast addresses are registered at 
an address administration table of a network 
node apparatus; 

said IP packet is transferred when a sender 
multicast address in a header inputting to said 
network node apparatus is registered at said 
address administration table; 
said IP packet is abandoned when said sender 
multicast address is not registered; 
thereby to prevent that an unexpected IP pack- 
et intermixes with the IP transfer network. 

122. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
121, wherein: 

originating IP addresses are registered at an 
address administration table of a network node 
apparatus; 

said IP packet is transferred when an originat- 
ing IP address in a header inputting to said net- 
work node apparatus is registered at said ad- 
dress administration table; 
said IP packet is abandoned when said origi- 
nating IP address is not registered; 
thereby to prevent that an unexpected IP pack- 
et intermixes with the IP transfer network. 

123. A network node apparatus, wherein: 

an IP packet is transferred when an IP address 
of a terminal is registered at an address admin- 
istration table; and 

when said IP address is not registered, that un- 
expected IP packet intermixes with the IP trans- 
fer network is prevented by transferring said IP 
packet to an overflow communication line. 



124 . A multicast communication system with employ- 
ment of an IP transfer network as claimed in Ciaim 
121 , wherein: 

s sender multicast addresses are registered at a 

network node apparatus path table; 
said IP packet is transferred when a sender 
multicast address in a header of an external IP 
packet inputting to said network node appara- 

10 tus is registered at said network node appara- 

tus path table; 

said IP packet is abandoned when said sender 
multicast address is not registered; 
thereby to prevent that unexpected IP packet 
15 intermixes with the IP transfer network. 

125. A network node apparatus, wherein: 

sender multicast addresses are registered at a 
20 path table; 

said IP packet is transferred when a sender 
multicast address in a header of an external IP 
packet inputting to said network node appara- 
tus is registered at said path table; 
25 said IP packet is abandoned when said sender 

multicast address is not registered; 
thereby to prevent that unexpected IP packet 
intermixes with the IP transfer network. 

30 126.A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
124. wherein: 

a multicast service proxy server receives mul- 
35 ticast data sent from a sender's terminal and 

stores it therein; and 

said multicast service proxy server outputs said 
stored multicast data to a terminal connected 
to said network node apparatus connecting 
^o said multicast service proxy server by using a 

multicast function of said network node appa- 
ratus. 

127. A multicast communication system with employ- 
es ment of an IP transfer network as claimed in Claim 

124, wherein: 

said multicast service proxy server sends an 
ACK packet intensive information received from 
one or more terminals connected to said network 
so node apparatus, an IP packet including an NACK 
packet intensive information and an intensive infor- 
mation of individual terminal to a sending terminal 
carrying out a multicast service or to a sending work 
server 

55 

128. A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 
122 or 124, wherein: 
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said multicast service proxy server could 
communicate with a sending terminal carrying out 
a multicast service connected by said multicast 
service proxy server or with a sending work server 
by transmitting/receiving said IP packet. 5 

129. A multicast communication system with employ- 
ment of an IP transfer network as claimed in any 
one of Claims 124 to 126, wherein: said multicast 
service proxy server uses an information included 10 
in said IP packet received via said IP packet over- 
flow communication line. 

130. A cable voice broadcast communication system as 
claimed in Claim 1 22 or 1 24 : wherein: said sending 15 
terminal sends digitalized voice, and plural receiv- 
ing terminals receive said digitalized voice. 

131 .A cable voice broadcast communication system as 
• claimed in Claim 130 : wherein: said multicast proxy 20 
server intermediates an information exchange be- 
tween the sending terminal and the receiving termi- 
nal. 

1 32 . A cable voice broadcast communication system as 25 
claimed in Claim 130, wherein: said multicast proxy 
server and said sending work terminal intermediate 
an information exchange between the sending ter- 
minal and the receiving terminal. 

30 

133. A cable TV broadcast communication system as 
claimed in Claim 122 or 124 ; wherein: said sending 
terminal sends digitalized voice/moving image, and 
plural receiving terminals receive said digitalized 
voice/moving image. 35 

134. A cable TV broadcast communication system as 
claimed in Claim 133.. wherein: said multicast proxy 
server intermediates an information exchange be- 
tween the sending terminal and the receiving termi- 40 
nal. 

135. A cable TV broadcast communication system as 
claimed in Claim 133 ; wherein: said multicast proxy 
server and said sending work terminal intermediate 45 
an information exchange between the sending ter- 
minal and the receiving terminal. 

136. A multicast communication system with employ- 
ment of an IP transfer network, wherein: 50 

a terminal is connected to a router connecting 
an address administration module via a com- 
munication line; 

a sender's IP address is registered at an ad- 55 
dress administration table of said address ad- 
ministration module; 

said IP packet is transferred when said send- 



er's address in a header of an IP packet input- 
ting to said router is not registered at said ad- 
dress administration table; 
said IP packet is abandoned when said send- 
er's address is not registered; 
thereby to prevent that an unexpected IP pack- 
et intermixes with an IP transfer network. 

137. A multicast communication system with employ- 
ment of an IP transfer network, wherein: 

a terminal is connected to a router connecting 
an address administration module via a com- 
munication line; 

a sender's IP address is registered at an ad- 
dress administration table of said address ad- 
ministration module; 

said IP packet is transferred when said send- 
er's address in a header of an IP packet input- 
ting to said router is not registered at said ad- 
dress administration table; 
said IP packet is transferred to an overflow 
communication line when said sender's ad- 
dress is not registered; 

thereby to prevent that an unexpected IP pack- 
et intermixes with an IP transfer network. 

138. A multicast communication system with employ- 
ment of an IP transfer network, wherein: 

an IP transfer network includes one or more 
routers: 

said routers are connected to an IP communi- 
cation line; 

a terminal is connected to a router connecting 
an address administration module via a com- 
munication line; 

an IP address is registered at an address ad- 
ministration table of said address administra- 
tion module; 

said IP packet is transferred when said send- 
er's address in a header of an IP packet input- 
ting to said router is not registered at said ad- 
dress administration table; 
said IP packet is abandoned when said send- 
er's address is not registered; 
thereby to prevent that an unexpected IP pack- 
et intermixes with an IP transfer network. 

139 .A multicast communication system with employ- 
ment of an IP transfer network, wherein: 

a multicast service provider sends multicast da- 
ta to a first sending work server operated by a 
communication company X and a second send- 
ing work server operated by a communication 
company Y; 

said first sending work server sends said mul- 
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ticast data to plural terminals connected with a 
first IP transfer network operated by said com- 
munication company X; and 
said second sending work server sends said 
multicast data to plural terminals connected s 
with a second IP transfer network operated by 
said communication company Y. 

140.A multicast communication system with employ- 
ment of an IP transfer network as claimed in Claim 10 
139, wherein: 

said first sending work server collects sent re- 
sults in said first IP transfer network via a mul- 
ticast service proxy server so as to notify to said 15 
multicast service provider; and 
said second sending work server collects sent 
results in said second IP transfer network via 
said multicast service proxy server so as to no- 
tify to said multicast service provider 20 
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